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PREFACE 



In recent years there has been a re-emergence of serious attenq)t8 
to examine the requirements for individualizing education in the elemen- 
tary school in practical and operational ways. The School of Education 
at the University of Pittsburgh has been particularly sensitive to 
these developments and has participated in the research and development 
aspects of both the Project of Individually Prescribed Instruction 
and Project Plan. 

To a very considerable extent the School of Education's sensitivity 
has been generated and maintained by faculty members in elementary 
education and in other departments who have worked with staff members 
of the Learning Research and Development Center crt the University 
campus in a variety of projects. Several hold joint appointments in 
the Center and the School of Education. Dr. Horton Southworth> who 
prepared both the initial proposal and this final report, has acknowl- 
edged the significant assistance and consultation of many colleagues 
in a statement of appreciation in another section of this document. 

I would like to join him in that acknowledgement, mentioning particularly 
Dr. Robert Glaser, Dr. John Bolvin, and Dr. Glen Heathers of the 
Learning Research and Development Center, all of whom also hold faculty 
appointments in the School of Education. 

Arising from the above mentioned concern, the School of Education 
has become most interested in the changing requirements of university 
teacher education for adapting to the new educational models for 
individualizing instruction. In particular, the faculty in elementary 
education has given careful attention to teacher education requirements 
for Individualization. 

This trend in teacher education can lead to important developments 
in adapting elementary and secondary schools to community problems and 
in redesigning the school® In the metropolitan city. Perhaps the 
greatest impact, however, of individualizing teacher preparation could 
be the improved achievement of elementary school students so that 
major re-alignments would be necessitated in the curricula of secondary 
schools and of higher education. 

This report is a tangible outcome of the cooperative endeavor 
of many individuals as interpreted and expressed by Dr. Southworth. 

It could be the first framework of specifications solid enough to 
support the individualization of teacher education. The faculty in 
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elementary education at the University of Pittsburgh looks forward 
to testing the possibility, and all of us in the School of Education 
expect to do what we can to encourage and support that effr 

We anticipate with both hope and confidence the professional 
adventure of implementing through these specifications the Indlviduali* 
zation concepts which have already shown such promise with elementary 
and secondary school children* 



Paul H* Masoner, Dean 
School of Education 
University of Pittsburgh 
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A MODEL FOR TEACHER TRAINING FOR INDIVIDUALIZATION OF INSTRUCTION 



CHAPTER I. INTRODUCTION TO THE MODEL 



This is a training model for individualized instruction. The 
model proposes that the teacher will be instructed by a professional 
faculty using the same principles and practices of individualized 
instruction that the teacher will subsequently use with pupils. 



The model provides a comprehensive program to prepare teachera 
for the elementary school. The program will use individualized 
instruction to prepare teachers in order to facilitate the 
individualization of instruction within any school. 



Definition 



Individualized Instruction . The central theme in the elementary 
instructional programs for which the new model will train teachers 
is individualization. This term covers any arrangements and procedures 
that are employed to ensure that each pupil achieves the learning 
coals designated for him. The definition of individualization used 
in this model is as follows: Individualized instruction consists of 

Planning ^ conducting , wi^ each pu£U, progr^ of js^ a^ 

to dav lessons that are tailor-m ade to suit learninj| requireme 

I^d Ms characteristics as a learner . This definition focuses on 
Instructional planning with and for each individual student before 
teaching him, then teaching him according to the plan. Most 
educators mistakenly define individualization in terms of the setting 
within which learning takes place, limiting it to tutorial instruction 

or independent study. 



Group teaching Ci. also be a part of individualized programs. 
Whenever two or more pupils are ready to study the same task in a 
like way through group presentation or discussion, it is proper for 
the teacher to assemble and teach them as a group. This 
different from most instruction today where plans are made for the 
group as a whole and where instruction pays limited attention to 
individual differences among pupils in the group. 



Three programs of individualized instruction* currently under 
development satisfy the definition of individualization as a matter 



Individually Prescribed Instruction, LRDC, University of 
Pittsburgh Primary Education Project, General Learning Corporation 
and School Project Plan, Westinghouse and AIR. 



tailor-making lessons for each pupil. These three are not the 

of individualization offered above. 

The first program is Individually Prescribed Instruction (IP!) 
being developed^by* the Learning Research and Development Center at 

the University of Pittsburgh p“i ”„as 

Whitehall school District in suburban 

implemented first at Oakleaf Elementary School. It currently 
aoolies to reading, spelling, mathematics, and science, Researcn 
for Better Schools, the Regional Educational Laboratory l^ated 
irphiladelphia, presently is field testing the programs in nearly 
100 elementary schools across the country. 

A second program is the Primary Education Project (PEP) being 
developed by the Learning Research and Development Center, School 
on^LtioL University of Pittsburgh and General Learning 
Corporation in cooperation with the Pittsburgh Public Schools. 

This program is a meaningful model for nursery and primary school 
eduL^rtn the inner city. It is being developed at Frick 
Elementary School in Pittsburgh. 

The third program is Planned Learning According to Needs 
(Project PLAN) under development by the American Institutes or 
Re^arch in pilo Alto, California. This program is being d^eloped 
for grades 1-12 in the areas of language arts or English, 
studies mathematics, and science. Twelve school systras, including 
the^Pittsburgh, Penn- Traf ford, and Bethel Park; Pennsylvania Schools 
currently are helping develop and test PLAN. 

The following is a list of actual or intended features that 
these programs have in common and indicates major characteristics 
of tLH types of instructional programs for which the new teacher 

cduc&tlon inod6l has baan dasignad. 

1. Instruction is organized in terms of programmed curricular 
units rather than courses, with the units in each curricular 
area arranged in a specified sequence. 

2 On the basis of achievement pretests and the diagnosis of 
learner characteristics, lessons are tailor-made with each 
pupil rather than being planned for a groupt* 



*Several experimental programs in computer assisted instruction 
exist. 

A bank of lesaona is accumulated, of course, which can be 
applied IdapMd to other atudent. of like requirementa. 
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3 Several modes of Individualization are employed, singly 

or in combination, in suiting instruction to the individual 
pupil: varying learning goals from pupil to pupil, 

varyir.g learning materials and equipment, varying the 
learning setting (independent study, pupil team, tutoring 
by the teacher, small group working without the teacher, 
small group with the teacher, large group), varying 
instructional techniques, assigning different students 
to different teachers, and varying the rate of advancement 
through the curriculum. 

4. Each pupil is expected to master a learning task 
proceeding to the next task; mastery is determined with 
use of a unit posttest. The criterion score for mastery 
is empirically determined in relation to performance on 
subsequent tasks. 

5. Teachers* offer pupils help chiefly on an individual basis, 
and are always available for consultation. 

6. The pupil conducts most of his learning independently of 
the teacher, employing self-direction. 

The following are features of some, but not all, individualized 
programs. Since they are important contributors to the effectiveness 
of individualization, and since they are apt to become increasingly 
used in innovative programs, the teacher education model should 
prepare teachers for them. 

1. There are two or more achievement subtests for each 
curricular unit. 

2. Materials and equipment are available to provide pupils 
with alternate routes toward mastering a given learning 

task. 

3. Instruction is given to Increase pupils competencies in 
self-directed learning. 

4. Pupils become responsible for prescribing their learning 
tasks at least part of the time. 

5. Systematic use is made of reinforcement to shape and 
maintain pupils* behavior. 



The term "teacher” is used to include all members of the 
instructional staff, including master teachers, subject consultants, 
teacher aides, and specialists such as librarians. The pupil is 
helped to learn the nature of the assistance he might best seek 

from each. 
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6. Two or more eteff membere end auxlliery eldee teem up in 
working with the seme pupils. 

7. Flexible orgenizetionel errengements ere used to fecllltete 
Indlvlduellzetlon. 

8. Computerized date systems ere used for storing end 
|.£trlevlng information about each pupil. 

Individualization, as represented by the three models mentioned 
above, incorporates three themes. Education fo r optimum achievemej^ 
is provided since all three programs require all pupils to master 
a given learning task before proceeding the next task in the 
curricular sequence. Employing educational te chnology is a feature 
of each of the programs. Technological aids being used in the 
program include audio tapes, phonograph records, data storage, and 
computer assisted instruction. Differen tiated staff roles and team 
patterns are represented in the programs. IPI uses teacher teamwork, 
while PLAN employs some teacher specialization and teamwork in the 
upper elementary grades. ^ 

Individualized programs depend greatly on the use of carefully- 
programmed learning materials that specify, step-by-step, what the 
pupil is to do and give prompt feedback information on the correct- 
ness of responses. The learning goals that have been demonstrated 
to be achieved effectively through programmed materials of this 
iort include tool skills, concepts, principles, and facts. Access 
to nn array of aids, materials, and instructional alternatives is 
essential for each pupil and teacher. 

In summary this model is intended to provide for all aspects 
of the post high school education of elementary teachers. It is 
meant to accommodate all persons seeking initial or continuing 
teacher education regardless of the roles they will fill in 
elementary schools and regardless of their individual training needs. 

1. The model will cover teacher education from nursery through 
middle- school . 

2. The model will prepare teachers to individualize instruction 
according to the requirements detailed in Chapter Two. 

3. The model calls for full individualization of the teacher 
education program according to the same set of requirements. 

4. The same basic model is to be employed with pre-servtce 
and in-service teacher education. Points of entry into 
the program will differ dependent on prior training and 
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s. 



6 . 



7 . 



8 . 



Teacher educator* mu»t employ the •erne model 
to^"le*rn ibout” Individualization and to complete t. 

The model will allow for atudenta entering 

progr^ out of different prior altuetlon* and at dlffarent 

ages. 

dlagnoatlclana, interna, and aides. 

The model require* that the student In 

. 4.^ 4-air<inc the reQulrcd tuunbcr of liberal area 

exhibit m..t.ry o^ 

r^l^t^y icri.^^*:%^peci.l wm h^e*lgned 

.» individualized 

basis. 

The model call* for extending 
the learning of concept* and aklll* 1”1° ^ 

onmMtencies in self-direction and inquiry, as weii 

o i“rth* learning of peraonal-aocial-characterlatlc*. 



CHAPTER II. THE MODEj 



THE REOHIBEMEMTS FOR TEACHER T RAIHIMG 
A. TMTRODOCTlOll 

The purpose and broad context for the new model of undergraduate 
elementary teacher training was described In the first chapter of this 
document. In Chapter Two, the requirements for elementa^ teacher 
training will be clarified. Five general requirements will be discussed 
including 1) the Liberal studies which enlighten a humM being, 2) the 
knowledgi base for establishing tin profession of teaching, 3) “i“i“l 
competencies prerequisite to initial certification for i*“bi«8. ‘he 
guidance of teacher trainee's through the program, and 5) the clinic 

setting for training. 

The authors wish to make clear the fact that any set or ordering 
of competencies and delineation of knowledge areas must be considered 
open-ended. One of the challenges to the bidder or implenenter of 
this model will be the need for faculty consideration of these s^ 
basic factors. The learning outcomes, the knowledge base, and the 
nature of the learner must be carefully studied in attempts to re- 
structure teacher training. Approximately eight months of study an 
component development are represented in the model, but its implementa- 
tion would demand continued refinement of the specifications. 

Focusing on the school of the future and its needs, the child 
of the future and his needs, leads us to a consideration of individual- 
ised instruction. Both individual and society will need a most unique 
development and exercise of individual talents: the school must offer 
the opportunity to develop and excel in these respects. As stated 
by John Gardner the problem is to provide opportunities and 
for Individuals at every level of ability to realise their potentials 
and to perform at their best, while at the same time adjusting to 
society’s institutional defenses against excessive emphasis on indivi- 

dual performance. 



The Liberal Education Required in Teacher Training 



Aspiring teachers, prepared in an individualized program, 
be expected to follow a set of specifications like technicians. That 
is not the intent of the new psychology or the new programs for the 



w. Rardner. Excellence : "Can We Be Equal and Excellent Too?" 

Harper-Row, New York, N.Y., 1961 
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school of the future. Our challenge Is to design prograns and 
strategies for the acadenlc areas so that aspiring teacher* are en- 
lighteLd by these experiences. Will the typical liberal arts 

sequence do this? 

The answer lies both In the program of study end In the proc- 
esslnK through that program. A first step would be to treat the 
students themselves as individuals, allowing them design 

parts of their own program of study. A second step would M 
reform foundation courses in the liberal arts so that they 
be relevant to today's world and needs. This statement is not a 
paradoxical as it seems, and siatply means that instructors in ms- 
demic areas must constantly search for methods and means 
their students see the relationships and transfers between the old 
end the new worlds. (The classical content is not 
Another strategy to accomplish this kind of relevancy objectiv 
is to convince Instructors to teach the structures and processes 
of a discipline as well as content. Finally, the f *, 

ments must be correlated with the ^ 

of Education, demonstrating to students the relevancy 
and showing them the need for a liberal base as they make decisions 

in clcmtiitary clattroomt. 

Any univcraity impltinenting thia propoaal must txamina ita own 
Uber7arts program, Adding wdt courses units, ^ 
they wish to retain as serving their conception of the best base 
for^ teacher education. They must also examine the competencies 
required for Individualising instruction, to 

s segment of the knowledge base needed for ttat “* 

suggesting that the liberal arts serve as ^ ’ 

but*are also strongly suggesting that a chief function of 
component is to give the base for the profusion. A . . 

studies medicine to practice it. Prospective teachers 
alisatlon study in the liberal arts to give them a 
that reflects a deep humanism; so they can properly individuali 

Instruction for childrsn. 

The educated man is defined by his culture, and oft-tl^s the 
definitions are not clearly made. The education of the 
■an is defined by his Intended profession, not the culture. Each 
profession decides upon a funded content «PP~^i‘“ J'’ 
defines the roles of the processors, 

tims necessary for the developments that evidence professional 
coapstsncy. 
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PWf ^lTTREMEtrrS FOR TEACHER T RAINING 



1. RBpUIREMENT I ■ ACAD EMIC KNOWLEDGE 

Underlying each teacher competency area must be a 
conceptual basis, that Is; Academic Knowledge that Is 
relevant to developing and Implementing the area. S^e 
of these competencies areas arc rooted In the Liberal 
Arts, such as: Specifying Learning Goalft, and Guldl jift 

Students with their Learning Tasks. 



a. Liberal Arts In the Elementa ry Curriculum 

Since no teacher can gain command of more than a small 
fraction of existing knowledge even In one area, the 
required knowledge In the humanities, communications, 
natural science, mathematics, and the arts should be of 
the types Indicated below: 



Familiarity with sub-areas of knowledge covered by the 
field, and with general classification schema for ordering 

knowledge In the field. 



COHmand of key concepts In the field. 



Knowledge of key principles In the field. 

Knowledge of the history and development of this field. 

Knowledge of major modes of Inquiry employed In gaining 
and applying knowledge within the field. 

Familiarity with major modes of Investigation for gaining 
access to recorded knowledge of the field. 

Knowledge of Interdisciplinary relationships. 

Knowledge of relevant materials In the field. 



b. 



Knowledge of the Behavioral Sciences Is a requirement 
for understanding Individual development and functioning, 
and group structures and processes . 
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All nine teacher competency areas in the following 
section of this chapter depend strongly on knowledge. 
The theoretical and methological contributions of 
psychology are especially evident in the following: 

Assessing Student Achievement of L earning Goals 
Diagnosing Learner Characteristics 
Guiding Fupils with Their Leaiming Tasks 
Directing Off- task Punil Behavior 
Enhancing Self Develonment 

The contributions of Anthropology are particularly 
relevant to understanding the environmental influence 
on human capacity and achievement. 



The teacher should have : 

Knowledge of theory and measures of human capacity « 

Knowledge of motivation theory with particular attention 
to achievement, emotional dependency and autonomy. 

Knowledge of learning theories with attention to concepts, 
principles, skills, problem solving. 

Knowledge of personality theory with particular attention 
to self-concept, emotional make-up, and such dispositions 
as impulsivity, persistence, rigidity, and tolerance of 
ambiguity. 

Knowledge of approaches to defining personality character- 
istics, observation, interviews, inventories, or tests. 

Knowledge of attitude and value development, with particular 
reference to the Influence of role models . 

Knowledge of the development and functioning of informal 
and formal groups. 

Knowledge of intergroup differences in motives, attitudes, 
values, and social norms, and of their influence on 
responses to schooling. 

Knowledge of the sources and resolution of prejudice. 

Knowledge of the development of interpersonal relationships 
in children, both toward adults and toward peers . 
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Knowledge of the locletel end cultural forcee that 
■hape personality and ultimately capacity and performance. 



c. Social Sciences In the Elementary Curriculum 

Knowledge of "School In Society" Is a requirement for 
planning and conducting Instruction and for menibershlp 
on a school faculty. 

The teacher should have; 

Knowledge of the functions cf schools In American society, 
with special attention to the relations between education 
In school and out of school. 

Conceptual grasp of the major types of learning goals and 
knowledge of how they are represented In elementary school 
curricula. 

Knowledge of how curriculum decisions reflect the values 
of American society In general, of the region or comnunlty, 
and of different Interest groups. 

Knowledge of basis for decision about Instructional 
approaches with attention to Individualizing Instruction 
relevant to characteristics of learner and comnaunlty. 

Knowledge of Institutions which control community and the 
organic relationship of school and community. 

Knowledge of the school as a miniature social system with 
positions, roles, role relationships, rules, traditions, 
and coniminlcatlon patterns . 

Knowledge of new positions, roles, and status of teachers 
with particular attention to new patterns of specializa- 
tion, teamwork of teachers, and the effects of Individualized 
Instruction and educational technology on the teacher. 

Knowledge of the current "revolution In instruction" In 
terms of Its philosophical and cultural roots; In terms 
of the major themes underlying new developments; and In 
terms of the various types of Instructional Innovations 
and their uses In the schools. 
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Knowledge of profesflonal organization# in relation to 
ethical etandard#, relevant program, madia, financing, 
and organization and evaluation. 



2. REQUIREMEMT 2 ~ EXTENDING PROFESSIOHAL KHOW LEDGE BASE 

The broad base for Individualization is the accumulation 
of knowledge about current elementary curriculum, the learn- 
ing process as reflected in foundations of school in society. 
This knowledge base is not static, and through a process of 
data collection, essential to the development of a definitive 
knowledge base for the practice of teaching are two objectives: 

1. To clarify, explain, and conceptualize the decision- 
making process employed in teaching. 

2. To establish a system frr modifying the decision- 
making process in such a way as to Incorporate 
knowledge about human learning. 

The process, as a whole, is dedicated to bridging the 
comnunications gap between research and educational practice, 
school districts and faculty, faculty and trainees, trainees 
and pupils. Building upon the solid foundation of training 
practices, relationships in clinical centers, and established 
individualized instructional models, the process develops 
a procedure for realizing a clinical dimension in the teacher 
education setting. It is hoped that this will lead to a more 
direct approach in teacher education since the objectives of 
teacher behavior are made more visible. Three assumptions 
are basic to the Clinical Cycle: l)that an explicit model of 

teacher behavior has more effectiveness in individualized 
situations than does an implicit model; 2) that a teacher 
decision can be analyzed explicitly; and 3) that an explicit 
model (or parts of an explicit model) can be changed more 
readily than an iiq>llclt model. 

Universities implementing new models must develop allgnmett 
with research faculty, school districts, teacher organizations, 
government agencies and establish meaningful communication. 
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3. MOntREMENT 3 - TEACHER COMPETEHCXES 



MinimAl Teacher Coiapgttnclefi 

A minimal competency meane the al>ility of the teacher 
trainee to define and deaonetrate eucceeafully each 
•pacific task or function necessary for teacher certification. 

The following nine competency areas are paramount for 
training teachers to individualise' instruction for each 
child. Behaviors which are not currently within the 
capability of educators to observe or measure have not 
been included among these nine areas. 

1. SPECIFYING T^EARNIHG GOALS, * 

Teachers will be prepared to specify learning goals 
in terms of observable competencies. 

The teacher can ; 

1 .01 Identify learning objectives of each type, independently 
of any one curricular area, or within a given curricular 

area. 

1.02 State learning objectives of each type within each (relevant) 
curricular area in terms of student behaviors . 

The teacher can define ; 

1.021 Concepts, principles, facts 

1.022 Skills 

1.023 Inquiry competencies 

1.024 Self-direction competencies 

1.025 Interests, motives, and values 

1.026 Competencies in self-analysis and self-evaluation 

1 .027 Personal developaant 

1.028 Group process behaviors 

1.03 Interpret learning outcomes in terms of acceptable criteria 
of performance. 

1.04 Specify interrelationships among the various types of 
learning goals. 

*Refer to the Appendix for a sample unit on Analysing a Task or 
Competency. 
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1.05 Specify interrelationships among learning goals from 
one curricular area to another. 

1.06 Translate broad societal aims for schools into relevant 
learning goals. 

1.07 Communicate learning objectives to pupils, teachers, 
parents, and others. 



2, ASSESSIWG PUPIL ACHIEVEMENT Of LEARNING GOALS 

A detailed analysis of the initial capabilities of a 
learner in a curricular area provides the necessary base- 
line reference for the coming instruction. The teacher 
will be skillful in evaluating pupil accomplishments with 
regard to a variety of learning goals. 

The teacher can : 

2.01 Demonstrate competency in the use of rating methods, 
observational methods, interview methods, and situational 
tests in evaluating pupils' acconq>lishinent of these types 
of learning goals; inquiry, self-direction, interests and 
motives, self-analysis and self-evaluation, personal 
development, cooperative behaviors, and group process. 

2.02 Explain the relationships among placement tests, pretests, 
and posttests of a pupil's achievement in any curricular 
area. 

2.03 Select appropriate placement tests for locating a pupil 
with a given curricular area. 

2.04 Administer and score placement tests. 

2.05 Interpret placement test results to locate pupil within 
a curricular area. 

2.06 Identify a pupil's learning difficulties through analysis 
of test results. 

2.07 Involve the pupil in evaluating and interpreting his 
test result. 

2.08 Demonstrate competency in reporting test results to 
other staff members in numerical, graphic, or verbal form. 
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3. 



D][AGN0ST1tG LEARNER CHARA CTERISTICS 



Th* Btate of the learner le a dynanic phenomena. Thus, 
teachers will need refined observational skills to recognize 
developing traits, synthesizing techni^iues to , 

existing data, and supporting references to use in develop 
ina an Improvad appraiial of the learner. 



The teacher will: 



3.01 



Appraise the intellectual capacities of the pupil. 



3e011 



Report a pupil’s general intellectual function- 
ing as it is observed in a variety of learning 
activities. 



SuoBiarlse accumulated data pertaining to intellec- 
tual capacity, taking account of the pupil s back- 
ground, developmental level, and reactionto test- 
ing. 

Identify appropriate tests which could be used 
to improve the appraisal of a pupil’s general 
intellectual capacities . 



3.02 Appraise the physical condition of the pupil. 

3.021 Report a pupil’s sensory functioning, motor 
development, and general health as they are 
observed in a variety of learning activities . 

3.022 Summarise accumulated data pertaining to the 
pupil’s sensory functioning, motor development 

and general health. 

3.023 Identify appropriete sources which could <>**«» 
additional information to improve the appraisal 
of a pupil’s physical condition. 



3.03 Appraise the emotional condition of the pupil* 

3.031 Report a pupil’s emotional condition as observed 
la a variety of learning activities. 

3.032 Summarise accumulated data pertaining to the 
pupil's eiM>tlonal condition. 



15 



3.033 Identify other isPurces and evaluative technique! 

which could be used to iinprove the appraisal of 
! pupil's enotlonal condition. 



3.04 Appraise the social attitudes and behavior of the pupil. 



3.041 Report a pupil's social attitudes and behavior 
as observed in a variety of learning activities. 

3.042 Suninarize accumulated data pertaining to the 
pupil's social attitudes and behaviors. 

3.043 Identify other sources and evaluative techniques 
which could be used to inq)rove the appraisal of 
a pupil's social attitudes and behavior. 

3.05 Describe the family and community background of the pupil. 

3.06 Develop a summary description of a pupil's learner 
characteristics acknowledging the relationships among 
his intellectual, physical, emotional, and social traits. 



4, FLANNIHG LONG-TERM AMD SHORT-TERM LEARNI NG PROGRAMS 
WITH PUPILS 

Individualized learning places new responsibilities on 
the learner including planning, managing or organizing, 
directing, and evaluating. However, these endeavors are 
not pursued alone by the pupil. Rather a new partnership 
between the pupil and teacher is formed. This Is a slgnl* 
f leant change from the prevalent authority base existent 
in too many classrooms. 

The teacher, too, becomes a learner (i.e. about pupils, 
about objectives, about hypothesizing conditions.) A new 
partnership WITH each child will manifest itself in true 
individualization . 

With the pupil, the teacher will ; 

4.01 Integrate data on his over-all achievements and his learner 
characteristics Into a long-term program that spells out 
the relative emphasis to be placed on different t 3 rpes of 
learning goals and on work within different curricular 

areas . 
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4.02 UtlliEe a pretest to specify what learning objectives a 
pupil will next undertake. 

4.03 Utiliee data on his characteristics as a learner in 
selecting the node and setting and criterion for his 
individual learning. 

4.04 Select materials and equipment that he will employ in 
the given learning task. 

4.05 Select the instructional methods to be employed with his 
learning task. 

4.06 Provide for him to take alternative routes toward the 
learning objectives. 

4.07 Provide for him to employ self “direction in performing 
the learning task. 

4.08 Provide for obtaining data on his performance of the 
learning task for use in assessing his progress and 
identifying his difficulties. 

4.09 Estimate when he will complete the learning task. 

4.10 Plan for Interrelating his learning task in one 
curricular area with concurrent learning tasks in other 

areas . 

4.11 Plan for his group learning situations. 

4.12 Determine the means by which the pupil will request 
assistance or teacher will volunteer help. 

5. GUIDIMG PUPILS IM THEIR LEARMIMG TASKS 

The role of the teacher in an individualised program 
includes several new dimensions. In a general sense, this 
image repeatedly illuminates the guidance function of 
teaching. It is visible when assistance is provided to 
the pupil who is experiencing difficulty. Other pupils 
are helped when provisions are made for equipment, 
materials, spec lal“need groups, and alternative activities. 
Thus, regardless of the manifestation of this role by 
teachers, guiding behavior emerges from awareness of 
individual needs, knowledge of several procedures, and 
willingness and determination to assist the pupil. 
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The taachT catl! 



5.01 



5.02 

5.03 

5.04 

5.05 

5.06 

5.07 

5.08 

5.09 

5.10 

5.11 



Diagnose nature of difficulty. 



5.011 Listen to pupil questions. 

5 .012 Probe enpathetlcally . 

5.013 Refer to appropriate records. 

5 .014 Consult with colleagu®® • 



record the finding, of th. 

revealing a significant pupil obstacle or Inadequacy 



Define the extent to which the pupil has utilised 
alternative approaches to the learning taalc. 



Assisting 

prompting) 

etc. 



th. pupil ImedUtely by exai*le«, 
hypothe.i.ing> clarifying, organUlng data. 



Provide the pupil with a peer tutor. 

Convene special help groups around specific learning 
tasks . 

Prowlde for pupil.' working on m indapmident, ^pll-tam, 
or^iSr^P b«l. - *0' individual learn- 

Ing plans. 

Schadule th. pupil, in th. cla.. to 

acce.s to tha .pace, equlpiient, and learning material, 
they require. 

Mak. proviaion. for .afety, pupil nobility and volume 
control . 

Orient pupil, to the schedule for the learning Pl«“* 

®ny nlrCtirial. or media they will be using, «ui to 
any guidelines they will be following. 

Provide tine for giving pupils P?**^*^**^J “ 

plan revised or new assignments for students req g 

them. 
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5,12 Provide alternative activities for those pupils 
uho complete learning tasks without difficulties 
such as spontaneous fun things using mechanical, 
artistic » nufical, and spatial interests. 

6. PTRECTING Qgy-TASK WTPIL BEHAVIOR * 

The teacher and learner have developed a plan J""' 
ing which specifies the environmental components. Behavior 
;?®pupils which is not directly related to the leading 
task ^ specified environmental components is labeled 

off* task. 

The prospective teacher will need a different orientation 
to pupil behavior because self-direction is • 
growth of individualised approaches. Since this ideal 
develops in many patterns with pupils, teacher s 
need systematic and analytical approaches toward behavior 

control . 

The teacher can : 

6.01 Describe different approaches to behavior control. 

6.02 Involve pupils in deciding on acceptable pupil conduct. 

6.03 Reinforce acceptable behavior of pupil. 

6.04 Identify sources of deviant behavior. 

6.05 Intervene appropriately and consistently in cases of 
deviant behavior . 

6.06 Initiate case studies when off-task behavior continually 
obstructs task completion. 

6.07 Determine sources of inter-personal conflicts. 

6.08 Assist in the resolution of inter-personal conflicts. 

6.09 Distinguish between habitual and temporary deviant 
behavior and inter-personal conflict. 

Refer to the Appendix for a sample unit on this cosipetency. 
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6.10 Involve pupils periodically in evaluation behavior 
control procedures. 

6.11 Use consultation from colleagues and para-professionals 
In dealing with behavior direction. 



7. RVALtlATIlfG THE LEARHER 

Movement of pupils through the curricular areas is 
predicated on the process of evaluation. Pupils 
each learning task on this basis. Posttest aeasu e 
used as the criteria for subsequent decisions regarding 
long-term and short-term plans. 

The teacher can t 

7.01 Administer, score, and Interpret an 

for determining a pupil's next learning task within a 

curricular area. 

7.02 Administer, score, and interpret an appropriate posttest 
for determining mastery of a given learning task. 

7.03 Develop and maintain records regarding pupil achievement, 
learning characteristics, off- task behavior. 

7 04 Initiate depth studies of pupils as obstacles are 

to the succLsful completion of individual learning plans. 

7 05 Orsanise all data generated by the system of indlvlduallsa- 
tlw (Comp. 2.00 and 3.00) including both objective and 
subjective information. 

g. EMPLOYIHG teamwork with COTJjEAGUES 

Effective psrtlclpatlon on a team 
skills and attitudes. The general concepts 
Ind leadership are analysed so that specific skills can be 

developed. Teams also require a 

process by which they operate. Thus, •"*i“***:^* 

are equally important for effective team functioning. 
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The teachT will; 



8.01 Define the organizational patterna of teams active in the 
operation of the school • 



8.02 


Define the differentiated roles present on each team active 
in the operation of the school. 


8.03 


Participate in team activity by: 




8.031 


Revealing the way he sees things and does things. 




8.032 


Bringing out the essential patterns, motives, 
and behavior in a situation in order to receive 
back clear and accurate informatloKi concerning 
Ijbe relevancy and effectiveness of his behavior . 




8.033 


Trying out new patterns of thought and behavior 
in order to experience the process of change. 




8.034 


Helping colleagues learn how to learn from the 
process of presentation-experimentation- feed- 
back. 



8.04 Evaluate team activity by 

Examining the nature of the discussion to 
determine the e«|>ha8is which is placed on 
content and process. 

Examining the patterns of cosmunication in the 
team. 

Examining the decision-making procedures of the 

team. 

Observing the behavior of the team ffom the point 
of view of what its purpose or function seams 

to be. 

Identifying forces which disturb team work. 
Identifying consulting resources needed by team. 



8.041 

8.042 

8.043 

8.044 

8.045 

8.046 



9. gWHAMClKG DEVELOPMEWT 



9.01 

9.02 

9.03 

9.04 

9.05 

9.06 

9.07 

9.08 

9.09 

9.10 
9.11 



The teacher who recognizes those P**^*®®*^^^ 
iihlch appear to affect her learning proca.a or her 
akilla of Interaction with pupils wii.1 relate 
Uarner. In a new fashion. Thl. 
also leads to an laproved toental health sta u . 

developu^nts represent ^jo^e^^ 

tlon of teachers, and are sonetiaes rexj-ectw* 
•h-ina with children. 



rhm teacher can ; 

Participate in activities which will help rweri 
those personal traits which tend to llsiit his flexi- 

W4 1 4 4>v hfthavlor . 



Analyse personal strengths and weaknesses irt»lch effect 
professional behavior . 



Analyse values which affect professional behavior . 

Analyse attitudes toward authority, supervision, learn 
Ing which affect professional behavior. 



Ponsulate a gwieral plan of self-developnent to overcome 
limiting factors. 

Modify personal behavior after interpreting evid«>ce of 
performance . 

Display self-acceptance by being attentive and responsive 
to pupils. 

Display empathy and concern for children, Including with- 
drawn, hostile, and non-productive children. 



Display objectivity and rationality In , 

•nch ounll*s Intellectual, personal, and social problems. 



Evidence confidence and emotional control In responding 
to pressures and problems. 



Demonstrate flexibility in personality by 

differences to pupil ideas, wishes, actions and feelings. 
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9.12 


Demonstrate flexibility by not becoming uneasy as 
children mention antisocial or asocial behavior. 


9.13 


Allow children to vent and express strong personal 
feelings . 


9.14 


Display skills for constructive intervention; and 
non- intervent ion . 


9.15 


Avoid wasting children's psychic energy by creating 
anxiety producing learning situations. 


9.16 


Listen to and view children's emotional behavior and 
irrational statements without becoming anxious and 
disorganised. 


9.17 


Control expressions of attitudes, feelings and 
emotional responses, and shifts of tone and voice 
and gestures. 


9.18 


Express enthusiasm for knowledge, for instruction, 
for furthering own learning, and for pupils achieve- 
ment and interest. 


9.19 


Exhibit friendly and cooperative behavior in relation- 
ship with other members of the school staff and parents. 


9.20 


Accept the impossibility of effectively relating with 
every child and adult in every circumstance. 



4« REQUIKEMEMT 4 - GOIDAWCE OF TRAINEES 

Guidance of trainees* is a faculty responsibility having 
■any diverse patterns. The teacher for tomorrow will need 
competencies in appraising, and interpreting which will lead 
to self -development and working with a team of professionals. 
Some new relationships are required between advisor and 
advisee, between trainer and trainee, and trainee and prograa 
specifications. A higher degree of self direction is required 
of teachers. 
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The teacher should have the ability for; 

Developing perticipetion ekills • 

Developing skills of te«e evaluation. 

Acknowledging personal traits which limit flexibility. 

Analysing personal strengths and weaknesses. 

Analysing values and attitudes. 

Formulating plans for self-development. 

Modifying personal behavior. 

Revising long-term and short-term goals. 

Planning career goals. 

Participating in the counseling-out process. 

Participating in program orientation. 

Acknowledging program details and adjustments. 

Exploring new procedures with state regulating agencies . 
providing new roles in support of the instructional processes . 
Providing for clinical faculty development. 



5 , PWf ^iyTItEMEHT 5 - CLINICAL SETT^RGS 

The clinical settings would accommodate all the pre-se^ice 
roles including observer, tutor, assistant teacher, *tudent 
fAjieher and intern teacher. Experienced teachers would be 
assigned in residence for varying periods ot timt 
facilitate their training to new tasks or . 

roles. A cooperating school district and the 
teacher organization would need to support more fUnibU per 

sonnel policies which would permit the ^ yjar^ ^ 

for training purposes during the professional week and y 
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A clinical environment has three component functions: 

1) to service the pupils being educated, 2) to make a 
setting available for the teaching function for students 
of education preparing to enter teaching or for retraining 
of experienced teachers in residence, and 3) to provide a 
setting for the research function which serves teacher 
education and the supporting school districts thrwgh directed 
observations, recorded data about selected human behavior, 
or controlled development of materials, and deliberate 
evaluation procedures* 



The Clinical Settings will gesture t_ 

Individualised programs for pupils being served in a setting* 

Provision of an operational setting for individualised training. 

Participation in research endeavors serving teacher education. 

Entering into new coalitions between universities and school 
districts. 

AccoBBiodating student observers and tutors. 

Involving school district personnel in programs for student 
teaching and Internship. 

Promoting active in“servlce programs for retraining teachers 
in individualisation. 



Planning with teacher organisations. 



The authors wish to make clear the fact that any set or 
td.ring of competencie. «nd deUn..tion of 

. con.ld.rod open^ondod. On. of th. ch.»l.ng.i f® f * . 

nploaontor of thi. nod.! will b. th. n..d 

,f th... .». b..ic factor.. Th. *“^*> ^* 5“?n 

ind th. nator. of tha laarnar wiat b. car.fully atudiad In attnpt. 



to restructure teacher training. 
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Tht dlmgran p»ortrAyt th« tnttrr«l«ttonihlp of tho 
roqulroaontt for toachor trolnliig and tha naad for am axpandlng 
knowladga baaa . 




Flttura Mo, I Raqulramanta for Taachar Training 
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chapter III . THE MODEL 



A. THTRODUCTION 

The theme of the »»^ve"lty of Pittsburgh- 
Education ie individualized believe individualized instruction 

prepared by "f ^^titHach c^^^^ in hi® quest 

It only n means to help unlouenett of the model is 

for identity. In this ® f^ve componenti function as 

identified and the manner in which the rivc ^ 

a whole is described. 

In gnonral, thin ^nV nn inBtructl.onal 

J^STnrtS'U’Wtt.lt 

Specific goals and objectives . teacher trainee in 

U unique in its commitment^to^assistin^^^^ admission and 

achieving a viable system of self including a thorough 

guidance components - reflection for the trainee, 

process of “5^°" “h^^ will permit ^ 

fi^Uitate individual f determine 

provides an opportunity for These features 

the nature and pro^» which will 

represent a determined effort to design a prog 

emphasize the human element in learning. 

TWO other major differences 

„ost to msaterx. the trainee 

the criteria of efficiency. «yw.r*d set of objectives in 

will be expected to ^ hto*to obtain mastery of them. The 

Srgrre’of1r:S^^^^^ S^e^riii^ery a^d hi. mov«s.nt to «.other 

competency . 

In relation to proIrMS^foi elch"tralnee and for 

r:o^durofthrj^^^ 

means that a student will no oroaram will be geared to his 

^ ^bitrary conventional prograaa. 
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THE HUMAH SIDE OF LEARNING 



Self^Devftlopnient and Flexibility 



The Pittsburgh Model It «n effort to design a program which 
emphasizes the huLn element in learning. Through a careful process 
of induction, interaction and reflection in the admission aM 
guidance components the model addresses itself to the humanization 

of oducAtlon. 



A student can expect to be a partner in determining hie 
movement through the college program. No longer will a student be 
exposed only to the large lecture claasroom organization. Peer 
group interaction, independent study, small seminar group sessions, 
and simulated modules of instruction will aid him through his 
college program. 

The processes of interaction and reflection will create a 
greater awareness of a students' strength and weakness. Possessing 
this awareness and the ability to adjust accordingly will help a 
student develop confidence and self-respect. As the student becomes 
Involved in determining personal direction, evaluation and 
assessment will stimulate alternate routes for overcoming mutually 
determined weaknesses. No longer will the student be shackled to 
pre-d€ttrmlned courses end content outlines generelly found In 
college bulletins. The flexibility of this program i^ll pe»it 
course substitution as veil as course elimination. The method 
of acquiring needed competencies will be determined by the 
learning style of the student. 



Ma ntery and Efficiency 

Mastery and efficiency will be serviced if the following 
essential aspects are provided for in the program; ( 1 ) That 
trainees are able to proceed toward mastery of the instructional 
content at varying rates; ( 2 ) Thai each trainee can make regular 
progress toward mastery of the ins5:ructional content; ( 3 ) That 
tiraltiees are engaged in the learning process through active 
Involvement Including a) involvement in selecting particular 
units to be studied, b) involvement with pupils either through 
a laboratory or clinical setting, and c) involvement in the 
learning process through such media as video tapes of their 
own performance; ( 4 ) That trainees are involved in learning which 
is self-directed and self-selected; ( 5 ) That trainees are able 
to play a major role in evaluating the quality, extent, and 
rapidity of their progress toward mastery of successive areas in 
the program; (6) That materials, techniques of instruction, and 
classroom setting (both university classrooms and clinical 

28 



o 



■ettloKi) «t« available ao that inatruction can ba adapted to the 
tndividHal needa of the trainee; and (7) That the unite of 
Inatruction be detanalned by the coaipetenciea rather 
BOre traditional academic diviaiona auch aa paychology, aociology, 

or «cafureinant e 

The Pittaburgh Model ia an attempt to focua on £S2E^ " 
aa content, the learner aa well aa inatruction, the py^fM 
aa well aa the product. Self-development, 

«attry,"nd efficiency are major featurea of the Mttaburgh Model 
With aeif-development and flexibility, the peraon la honored. 

Hlth maatery and efficiency, the proceaa in acknowledged. 



THE GESTALT 

The structure of thie model resembles a general pat tero for 
nvAnArins a oerson to participate in activities involving human 
beings These plans typically include cognitive input, affective 
*™?iences and field participation sufficient to promote personal 
I^nrorer-ion^I divelo^nte The following diagram illustrates 

this general plan. 



GENERAL TRAIWING PLAN 




FIGURE 2 , Requirements for Self -Development 



Each component makes a unique contribution to the central 
theme of individualized instruction, major elements tend to 
and enhance each other. As a student receives the input Provided 
by the discipline, the processes treated as academic education are 

demonstrated. As the student attends ^ 

of self-development and teamwork are applied. The followi g 

shows this interdisciplinary relationship. 
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The University of Pittsburgh Model of Teacher Train ing for the 

individualization of Instruction 




Fiaura 3 » Shows Intsrralationship o£ Hsjor CcBponaatst 

— E 3 q»andlng tha Knowladga Basa of tha Modal. 



30 



TABLE I 



MATURE OF THE CONTRIBUTIONS OP 
BACH COHPONEMT TO INDIVIDUALIZATION 



Nature 


Component 


Definition 


Cognitive 

Input 


Academic Knowledge 


Cultural background 
Liberal Arts 
Behavioral Science 
School in Society 


Cognitive 

Input 


Professional 

Knowledge 


Specifying goals 
Assessing achievement 
Diagnosing learners 
Learners 

Controlling behavior 
Evaluating learning 


Affective 

Experience 


Guidance 


Self Development 
Team Work 


Field 

Experience 


Clinical Setting 


Application of cognitive 
Input and Affective 
Experiences 

Refinement of Ed. Skills 
Study of the learning 
process 



The relmtlonshlps bttween the General Training Plan is Figure 2 . and 
and the development of the new model in Figure 3 are shown in the 
above Table I. 

The definitions of the Academic Knowledge component, for instance, 
are the criteria for admission into Education. 
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B. PROCEDURES FOR TEACHER TRAIHINQ 



1. 



ADMISSION INTO EDUCATION 



The general criteria for admiaaion to education are the 
following: a) The candidate would be invited to preaent evidence 

that he is intereated in and aonewhat succesaful in helping 
children and adults; b) that he has enjoyed success and 
interests among the academic disciplines; c) that he has utilized 
the American language and communication patterns 

d) that he has coped successfully with personal and social problems, 

e) that he is self-assured and confident; f) that he has good 
physical health; g) that his total life pattern represents broad 
Interests; h) that he indicates open and acceptant attitudes plus 
understandings based on reliable and valid knowledge oj all peoples 
in this society; 1) that he understands the specifications for the 
teacher training program and agrees to work toward mastery. 



The potential of the candidate, and the nature of his initial 
attitudes and commitment, will be very important in the admission 
stages of this model. In spite of much research (some very 
imaginative) little is validated concerning predictive criteria 
and their application. However, this model will be committed 
to the use of the professional judgment of faculty members who 
in turn are committed to the implementation of the model. The 
nature of individualization assumes much more personal responsibility 
than previously required or encouraged in a traditional teacher 
education program. 



Improvement of teacher training rests heavily upon specific 
talents and personal qxialities possessed by the student entering 
teaching as a career. To neglect or overlook talent and personal 
qualities would serve as an injustice to the student and to the 
investment in new models for teacher training. Because of the 
emphasis upon admission criteria each training institution will 
need to renew or develop coalitions with teacher organizations, 
school districts , state agencies and federal agencies to improve 
recruitment programs. It will be Important to portray to potential 
teacher candidates that the role and function of the teacher are 
undergoing major change. 



The model’s program flexibility will provide for both 
admission and exit of trainees in several areas along the 
continuum according to demonstrated mastery of the academic and 
clinical experiences. The advantage of pretest and post test 
capability will eventually provide a controlled entry and exit 
pattern which does not prevail in current teacher education 
prograsw. Figure No. 4 diagrams this admission and exit procedure. 
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ADtaSSlOM TO PBOPESSIOilAL EDUCATIOM 




Fi»ur« Mo. 4 . Sh^wt Adaittlon *nd Exit Procedures. 

33 



2, GUIDANCE COMPONENT 



One nejor feature of this model pertains to the development of 
differentiated staff roles and team patterns in deploying the human 
resources of the school. While these concepts have appeared at 
times in various operational designs, the conventional teacher 
education program has not included adequate preparation of its 
candidates for these practices. 

Teacher education for individualized instruction proposes an 
Induction process which includes the assignment of an advisor to 
the student, A new procedure involving two steps is suggested. 

The first step involves forming learning groups of eight to ten 
students. These groups will continue intact throughout the 
education component, providing peer support during the training 
process. Groups will be heterogenous with regard to sex, 
academic performance, and career goals. 

The second step pertains to the advisement process. This 
proposed procedure is in contrast to conventional advising practices 
in that group counseling will be frequently used. The advisor will 
consult with the learning groups, lending assistance to the 
students in developing skills to enhance team activity. Leadership 
skills will be developed and attention will be directed to the 
refinement of group process skills. While a large portion of the 
advisor's attention will be directed to the operation of the 
learning group, individual guidance will also be supplied as the 
need arises. Many of the mechanical details of advisement will be 
handled by the learning group. Thus, the experience of participating 
in a training program which uses group structure as one feature will 
permit the systematic development and application of skills needed 
to differentiate staff roles and refine team membership. 

The function of the guidance component is to facilitate a 
close relationship among students and faculty. While this 
involvement is enacted in the three settings outlined below, the 
entire process Is aimed toward demonstrating humanism in learning. 

It is also noteworthy that each segment of the pattern deale with 
specific personal growth conditions. 
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TABLE II 



CUIDAMCE PATTERW 



Faculty Advisor 
-Elaaentary- 



Proccss Trainer 
-Counsel; *^ Education* 



TtmTUTHUAL COUNSELING 


CLINICAL TEAM PROCESSING 


GROUP DIRECTING 


Personal problems 


Developing participation 
skills (8e03) 


Program Orientation 


Revising long and 
short-term goals 


Developing skills of 
team evaluation (8.04) 


Program Details 


Career planning 
Counsellng-out 


Acknowledging traits 
which limit flexi- 
bility (9.01) 
Analyzing strengths and 
weaknesses (9.02) 
Analyzing values and 
attitudes (9.03) 
Formulating plans for 
s e 1 f - deve 1 opment 
(9,04) 

Modifying personal 
behavior (9.05) 


Program Adjustments 



With this emphasis on the Individual, a trainee can expect to be 

• partner In detenainlng hia movement through the 
So longL will « etudent be eapo.ed only to the large lecture clwa- 
room organization. Peer group interaction, ind^endent 
aeminar*group sessions, and simulated modules of instruction will 
1” him through his college progr«s. These modules are shown in 

Figure 5. 
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Full Admission 



I 

I 




Elsctivcs 




A. 



First Second Third Fourth 



Figure Mo. 5 THE MODEL SEQUENCE 



The chart above and its sub-divisions presents the total 
seciuential movement of a student through each phase of 
the new model, terminating at the B.A, in Education Degree. 

3. COURSE SELECTION (Unit Experien ce) 

The trainee will select courses (or learning units) at four 
different stages according to an ordered subset of learning 
units desired for fulfilling the requirements for a B.A. in 
Education. This subset is selected either on the basis of 
long-term objectives, short-term objectives in that stage, 
performance in the previous stage and factors such as facili- 
ties available at school, requirements laid down by the 
school board and the individual. 
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Below is a breakdown of the taodel taquence. Figure S 



ACADEMIC SBOPEHCE 



The errengenent of this design will offer the trainee 
continuous content resource in connunicetlons, huMnltles, 
■clcncet, and natural aciencea. 



a 

aoclal 



With his advisor the trainee will select **P“^““* "“^5* 
in the liberal arts as a result of personal 

■ent tests and/or as a result of needs discovered in his clinical 
role with children and content taaka • 



Refer to the Appendix for propoaed unita on Science and 
Mathenatlcs . 



CLINICAL SEOPEMCE 



Fir at Phaae 




During the firat phaae, the trainee will be 
sheduled to observe and participate in the 
ctlvltlea of the clinical setting. Data will be 
ollected about his attitude, inter-relationahipa and 
ucceaaea aa a tutor. The behavioral data and faculty 
udgaent will for* a part of the new baaia for full 

m DrORrttft# 



The amount of time devoted to this aegnent 
the program by the trainee ia in direct relationahip 
to his Interests and faculty assessment. He could 
be trained for specific observation skills (among 
others) which would facilitate data collectiw to 
advance the base of knowledge about human behavior . 



At the end of the trainee's first phase, he 
will make application for a student teaching experience. 
His entry will be based upon appraisals made by his 
advisor and other faculty members • 
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Second Phaie 



Student 

Teaching 



During the second phase, the trainee will 
serve a dual role. He will be an assistant 
teacher part of the tine and a student teacher 
part of the time. 




As a student teacher, 100% of the trainee's 
time will Involve working with pupils for the 
purpose of observing his level of mastery in the 
competencies. He will function in a team 
situation supervised by clinical faculty members. 



i 



The trainee, in his role as assistant 
teacher, will be provided clerical experience, 
teacher aide experience and tutoring experience, 
while rendering valuable service to the 
clinical team. 



This type of experience is designed to 
provide continuous contact with pupils in both 
small and large groups, and in all phases of 
an elementary school program. 



Third Phase 



i Cognitive j 
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Internshln 



During the third phase, pupil contact will 
continue. Team membership and each role or 
function will be analyzed. At this stage it is 
safe to assume some trainees will be exhibiting 
a great deal of competency mastery suggesting 
some experience in a leadership role. 

At the internship level of experience, 
curriculum decisions, communication with 
parents, and other responsibilities will be 
added to his accountability range. The 
internship will continue until the specified 
degrees of mastery are achieved. 

Cognitive units in liberal arts and 
education will continue and will be scheduled 
by the trainee and his advisor. 
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C, CLINICAL SETTINGS FOR TEACHER TRAINING 



The clinical environment* in teacher education aervea three 
diatinct functiona: (1) a aervice function to the children or 

youth being educated, (2) a teaching function for both the atudenta 
preparing to enter teaching and experienced teachera in reaidence 
for re-training, and (3) a reaearch function to aerve teacher 
education and the aupporting achool diatricta through directed 
obaervationa, recorded data about aelectcd human behavior, 
controlled development of materiala, and deliberate evaluation 
procedurea . 

Few ade*iuately developed clinical environmenta presently exiat 
in teacher education. Very few feature a thematic approach whereby 
a university and achool diatrict, with full aupport from teacher 
organizations. Federal and State Agenciea have eatabliahed a 
individualized achool aetting for teacher training, curriculum 
refinement, materiala development, aystematic behavicr analyala, 
and evaluation* 

The clinical aettlnga need to accommodate all the pre-aervice 
rolea including observer, tutor, assistant teacher, student teacher, 
and Intern teacher. Importantly, the in-aervice dimension of 
teacher education will receive greater priority in more visible 
and carefully established environments. Experienced teachera will 
be assigned in reaidence for varying periods of time in order to 
facilitate their training to new tasks or differentiated roles. 
University graduate credit or competency experiences would be 
designed for the clinical setting. A cooperating school diatrict 
and the representative teacher organizations will need to agree 
upon personnel policies which will permit the re-assignment of 
faculty for training purposes. Whenever possible, retraining 
of teachera will be done in teams. Team training implies 
experiences which would adequately prepare personnel to function 
effectively together, in differentiated roles. 

Tutors, observers, student teachers and assistant teachers 
will be involved in the clinical settings for varying periods 

*"Clinical environment" refers to all of the situations, places 
or settings in which a prospective teacher learns about instruction 
through teaching children, being taught, simulating teaching, or 
through carrying out such instruction - related activities with 
pupils, parents or colleagues as materials developsient , materials 
and method testing, conferring about pupil growth, or curriculum 
designing. Usually the clinical environment for this model is a 
school building, encompassing all of its parts and facilities. 
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dependent upon individual progresi. Each role should contribute 
to a professional team serving children. Consistent models of 
exemplary behavior » technique, materials, and evaluation would 
form the clinical curriculum. The opportunities to practice would 
be available throughout an undergraduate program. Student teachers 
will participate as a team member, with different team members 
monitoring their performance. Teaching Interns could be utilized 
in settings outside the clinical buildings only as part • 
carefully d*itgn®d And bnlAnccd progrisie Ths trAditionAl (Isl) 
student teacher-cooperating teacher model lacks relevance in an 
era of the differentiated staff. New teacher candidates will be 
exposed to many models of teacher learner behavior. The assorted 
roles of tutor, observer, assistant, student, and intern provide 
more potential for versatility and mastery than in traditional 
training settings. 

A clinical teaching staff will be cooperatively selected by 
the school district and university partners in the teacher education 
coalition. The resident staff will be of permanent composition 
blended with soiKe teachers there for brief tours of assistant 
teaching as they complete short- course retraining. Assignment to 
the resident staff will be recognized monetarily and designated by 
teacher education as of prime importance. Tours of three or more 
years in the clinical setting will ensure continuity of program. 
Whole faculties could be retrained by selective residence within 
the clinical enviroisment over a period of time. The relevancy of 
training will be carafully designed, controlled, and measured in 

such settings. 

SIMULATED CLINICAL SECTING 

The following description of a clinical setting has been 
developed in order to simulate an operational model of this 
concept. This method is used to clarify certain elements of the 
proposed model such as role differentiation, school district- 
university coalition, observer- participant, student teaching, 
assistant teaching, internship, pre-service and in-service 
linkage, clinical team, and resident team. 

Central Elementary School has an enrollment of 700 
pupils. The organization plan is K-6. Twenty-six classroom 
tAAChArs ArA AiiigOAd to this school • Ths profssstoiiAl 
staff also incltides a principal, counselor, and teachers 
of Art, Music, Fhysical Education, and Library. Other 
professional staff members servicing the school on a 
limited basis Include a social worker, psychologist, nurse, 
doctor, and dentist. Several necessary non-professional 
employees are employed including a community agent and 
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and taacher «idt§. A ttan frc» tht univarsity staff 
rsgularly participates in the activities of the school which 
relate to learning, training, and researching. 

In this example, the activities of a group of 100 
children and the related professional staff and non- 
professional group are isolated for part of one day. 

The involvement of children and staff is characterised 
by individualisation. 

The physical facilities of Central School are flexible 
to the point of accommodating a variety of needs. The day 
opens with a team planning meeting. Included on the team 
are four teachers, one counselor, two teacher aides, one 
teacher educator, and five university students preparing 
as teachers. The deployment of students and staff for the 
first hour is such that several separate learning activities 
are operating simultaneously. 

A large part of the group of pupils are engaged in 
their individual learning plans. This group is managed 
by one teacher, two aides, one student teacher, and one 
assistant teacher. 

Other small groups, ranging in size from two to 
ten pupils, are following other learning plans which 
feature group participation, peer tutoring, micro- teaching 
or appraisal activities. Servicing these different 
gltuations are two teachers, one student teacher, two 
interns, and the counselor. 

The remaining members of the team are attending to 
yni*i(ty of operations including the video-taping of a 
tutorial set, analyzing research data generated by the 
program, directing data collection on all students, and 
guiding a parent discussion group regarding the program. 

Observing the entire process are two observer- 
participants from the university. After observing, a 
member of the team interacts with the observers regarding 
their perceptions of the clinical setting. 

At the close of the day, the team convenes for the 
gaily gross evaluation. Specific appraisals constantly 
occur during the day. necessary records are completed. 

The team also plans for the next day. 
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The central bel^^^ 

eleMnta of a clinical eetting. ^ i"®ui„g conducted 

of education are b‘l»8 ^"hT. th^ -icro- teaching 

“etelSr»::d tr"«lfy ^^loSceptuaUre the declelon-nahlng 
p]^QCcss of ieiit6rACtidii8* 

^«pa«d“on “rS'of progra. feedback. Se-lnar. are convened 
on a naad baiii. 

Differentiated rolee are llluetrated by the vide ^ 

.ctlvltlee which “« u^f^prl^'l^ortanci. The clinic 

s2 1. •» »«• ”< ““ " 

school staff. 

School dletrict-unlverelty coalition 1. "Jf, 

oartlclpatlon of etudentt In the training proceee ^ 

Kv.~nt of a teacher educator In the program at the 

oparational laval. 

In euanary. the clinical eetting 1. an ‘'“'biJ;!, 

conducive to a broad bae. tJoJura «««c. 

are £or»d Into a network of echools, they will provxae 

for other schools to grow. 

Effective cllnlc.l eetting. are not likely to »>. developed 

sr.i.u: 

hv univcrilty p®rionnel in th« operation 

SJ‘^1^ liio!v«..nt! Thl. .itu.tl~ i. lll-.tr.ted by 
referring to the elmulated Central School. 
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TABLE III 



CENTBAL SCHOOL 
SIMULATED CLINICAL SETTING 
PERSONNEL 
700 PUPIL SCHOOL 



(100 puplle 


at each of 


seven age 


levels) 






MINIMUM INVOLVEMENT 


maximum INVOLVEMENT 




Clinical 


School 


Clinical 


School 




Training 


Faculty 


Training 


Faculty 


PERSONNEL 


Team 


Team 


Team 


Team 


PROFESSIONAL 










Principal 




1 




1 


Counselor 




1 




1 


Social Worker 




1 




1 


Health Team 




1 




1 


Psychologist 




1 




1 


SPECIAL INSTRUCTORS 




4 




4 


(Art, Music, 










Physical Ed., 










Library) 










TEACHER EDUCATION 










TEAM 


1 




1 




TEACHERS 


4 (1 team) 


28 


28 (7 teams) 


28 


NON- PROFESSIONAL 










Secretary 




1 




1 

11 


Community Agent 


1 


1 


1 


1 


Aides 


2 




14 




TRAINEE 










Observer- 










Participant 


3 




21 




Student 










Teachers 


10 (1 team) 




70 (7 teams) 




Assistant 










Teachers 










Intern Teachers 











Tht «bov« miniMl Uveli r«fl«ct the fam training feature of 
the nodel: the extent of Involvement will vary from time to 
time. 
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Role aifferentletloti it e concept directly eeeocieted with 
teaswork. Generally, the Idea Implies fe kind of 'dlvlalon of 
labor. ' 

While the concept waa llluatrated In the deacrlptlon of the 
alibulated clinical netting, more preclae deflnltlona of the 
varloua rolea are needed. Only thoae rolea of atudenta and 
unlveralty peraonnel are repreaented. 

TABLE IV 

DIFFERENTIATED ROLES 

UNIVERSITY PERSONNEL IN CLINICAL SETTING 




TITLE 



ROLE 



Teacher Educator Tean 
(Clinical Profeaaora) 



Realdent Faculty Teas 
Clinical Training Tean 



Obaarver-Partlclpant 



Participate aa team nembera with the 
realdent faculty in developnenta of 
the achool which relate to learning, 
training, and rcaearchlng. The 
Unlveralty will provide ataff nembera 
according to the apeclflc need of the 
achool . 

All permanent faculty menbera In a 
achool. Profeaalonal ataff, non- 
profeaalonal ataff, and atudenta 
participating In achool experlencea 
regarding learning, training, and 
reaearchlng. 

Student In hla aecond pbaieof atudy 
who haa indicated an intereat in the 
teaching profeaalon. He la acheduled 
to obaerve and participate In the 
activitlea of a clinic aettlng. Data 
are collected on hia involvement in 
order to facilitate the deciaion 
regarding hla poaaible application 
for admiaalon into the School of 
Education. 
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table Vf (continued) 
DIFflRENTIATED ROLES 

DIVERSITY PERSONNEL IN CLINICAL SETTING 



TITLE 



ROLE 



Student Teacher 



Aaelttent Teacher 



Intern Teachera 



Student In the third phaae of atudy 
who has deiBonatrated certain pre* 
requlalte akllla In working with 
Individual puplla auch that he will 
now devote 1001 of hla tine working 
directly with puplla until certain 
added competenclea are evident. 

Student required to have experience 
In the aeveral rolea repreaented in 
a team. Aaalatant teachera gain 
experience aa tutor a, clerka, or aldea. 
Thla experience occura either before 
atudent teaching or iamedlately 
following that experience. Studenta 
devote one/half of their time In a 
clinical aettlng. 

Studenta In the fourth phaae of 
pi*£pA 7 atlon. Student teaching and 
aaalatant teaching rolea have been 
lanced. Other profeaalonal 
actlvltlea will be encountered auch 
aa curriculum development » developing 
home-school relatlonahlpa, reaearch, 
and direct involvement with puplla 
In a manner other than that which 
haa been experienced. Studenta 
davote one/half of their time In a 
clinical aettlng. 



Finally, the clinical environment Identification repreaenta 
a major declalon In the Implementation of thla model. 



The nature of the achool dlatrlct-unlveralty cwlltlon la 

bM.d on c.rt.ln «p.»cl£lc £«ctor». f ousting 

aettlng la ao Important, arrangementa muat Include the following 

polnta : 



1, Demonatratlon of the phlloaophlc and operational 
compatibility between the achool diatrict and the 
univeraity teacher education department. 
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the retponflblllty of the echool district. 

To^'Znt,. progr«. develop-ent, . «.d proposed pUns. 

in education. 

t««chers, ftudentf and parent!. 

7 Development of conmnnlcatlon techniques in order M 
f!cllit“e e free-flow of Inforsietlon regerdlng the 

on^rmtlon of the program. 



6 . 



. St »3irs::.. 

S“ vt^:sttr.sr;::sri4 » .. 

12“ « imseging to the fometion of . coalition. 

Th. Inclusion of these two 8r°“P* t“ the fo^^tlOT xe,cher 

partnership enhances the p^^ .upportive of 

organlsatione muet oe very ^ esency muft alio be 

‘aSU-ort^h: iS'ea^^Ke luT.i setting but must also provide 
approval to the certification agency. 

jj faculty instructi onal modes 

model will facilitate oeveiopi s individualization was treated 

s st'iTiSt » -.“““.r'- 

Sts: S!”SrtSttt3 ptSV 
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nt the teechcr education level le founded on etreteglee directed 
toward student internalization -- the major process of the affective 
domain.* As internalization develops, the student attends to 
phenomena, responds to them, values them, and conceptualizes them. 

In this manner, he becomes an advocate of individualization. Thus, 
while individualization requires certain teacher knowledge with 
regard to specifying, appraising, and planning, the operation and 
implementation of these competencies also relies heavily on the 
process of internalization by students. In brief, the student must 
first experience his own learning in an individualized pattern 
before he can practice the art. Therefore, the faculty in higher 
education cannot continue using teaching techniques which are 
Inconsistent with the principles of individualization if the 
operation and implementation of this concept is their real concern. 



The proposed instructional mode for university faculty 
■ix pr“...e. .. described below and «*e following diegr... 



X. SPECIFYING USARMIHG GOALS .- The higher education faculty 
must specify learning outcomes in terms of s»anageable 
and observable behavior to 



2. ASSESS STUDENT ACHIEVEMENT OF LEARNING GOALS . ■ - which 
suggests and indicates various degrees of sophistication 
regarding the learning outcomes. 

3. DIAGNOSING LEARNER CHARACTERISTICS — is necessary for 
creating the most efficient means of mastering the 
learner outcomes, and 



4. PLANNING LONG" TERM AND SHORT-TERM LEARNING PROGRAMS 
WITH STUDENTS t- Planning is done cooperatively with the 
student, utilizing data from numbers two (2) and three 
(3). 

5. guiding STUDENTS WITH THEIR LEARNING TASKS — implies 
aiding the student in his endeavor to achieve mastery of 
the learning outcomes. Help can fall into many categories— 
gm^i^i^Xal location, problem Identifications, problem 
clarification, direction, etc. 

6. evaluating THE LEARNER -- is done, naturally, in terms of 
the specific learning outcomes previously identified. 

The results of the evaluation then determines the new. 
learning outcomes. 



2 

David R. Krathwohl, Benjamin S. Bloom, and Bertram B. Masis, 
Taxonomy of Educational Objectives, Handbook 11; Affecti}^ 
domain* p* 44. 
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milVERSITY OP PITTSBURGH MODEL 



GENERAL PISTRUCTIORAL MODE 




Figure Ho. 6 FACOLTT-TRAIHEE IHSIRNCTIONAL MODE 



CHAPTER IV. 



IMPLEMENTATION OF MODEL 



INTRODUCTION 



Individualized instruction is the central theme of this model. 
The model requirements for teacher training include (1) acad^ic 
education, (2) teacher competencies, (3) professional education, 

(4) guidance and (5) clinical setting. Each of the five elements 
represent major contributions to the model design. 

sent 8 also represent a formidable challenge to the Model Implementor, 



In a general sense, the University of Pittsburgh Model 
represents a plan to prepare elementary teachers by having th^ 
experience individualized instruction throughout the preparation 
period. The model also includes a strategy for promoting a 
productive partnership between research and teaching. These 
proposed changes represent considerable developments in teacher 

education. 



Educational reform of the recent past has been analyzed from at 
least two points of view - as products or as processes. The proposed 
products of this model will probably be examined in depth. However, 
the authors believe that the procedures by which this model is 
implemented, i.e., the process of change, also should be studied. 

Much advice is presently available from those vho have 
encountered problems in change. In the text Innovation in Education, 
Matthew Miles makes the following observation; 



"....educational innovations are almost never installed 
on their merits. Characteristics of the local system, of 
the innovating person or group, and of other relevant 
groups often outweigh the impact of what the Innovation 

if." 



If one abides by this judgment, the Pittsburgh Model or any other 
design is not likely to be effectively introduced without a 
substantial analysis of the present state of affairs. Examination 
of such functions as the communication patterns in a system and the 
decision making process should precede the enactment of elaborate 

plans of action. 



^Matthew B. Miles, Editor, Innovation Ija Education, New York: 
Teacher's College Press, Teacher's College, Columbia University, 
1964, p. 635. 
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B, ACADEMIC EDUCATION 



Approximately 50 percent of most undergraduate programs either 
are controlled or Influenced by the School of Education. This does 
not mean a course or experience carries an education label, but 
courses, sequences, or areas of concentration have been cooperatively 
formed through exchanges between faculties over the years. Because 
of this present state, restructuring the education component and 
part of the liberal arts component could proceed early in the model 
implementation. 

The array of strategies which could be employed in the 
restructuring process are unlimited. However, the authors of this 
model place emphasis upon a design that utilizes the criteria which 
follow: (1) that both the School of Education and the academic 
department involved in the restructuring recognize the need for 
program regeneration , (2) that individualization must be understood 
and agreed to as the theme permeating the new organization, (3) that 
sufficient budget, personnel, and time be assigned to the 
restructuring process in order to facilitate the development of 
Instructional units and instructional modes needed for this model, 

(4) that means of evaluation and feedback be established to ensure 
continued relevancy of program, (5) that the relationship of each 
academic discipline to the total program be recognized in the 
restructuring process, (6) that self -development of students be 
recognized early in their individual program, and (7) that the 
restructuring process be examined continuously in order to judge 
it as a way of establishing the grand design for restructuring 
the institution. 

1. A two-way conversation between an academic department and 
the education faculty is essential to restructuring. The 
authors of this model have personally experienced the 
agonies of this confrontation. It will not be a set of 
easy tasks, but if teacher education is to be revolutionized 
it must occur. In a general sense, these partnerships are 
confronted with two tasks. The first regards restructuring 
the knowledge system. 

2. The faculty members must examine their instructional modes. 
The new program will represent both a more acceptable 
consideration at the knowledge system and methods which 

are consistent with principles of individualized instruction. 

The illustration which follows is a general representation of 
the tasks involved as the liberal arts requirement is satisfied. 

A higher degree of specificity could be obtained by continually 
analyzing each terminal. However, the purpose of this schemata 
is not to refine the task analysis, but to provide a means of 
surveying the problem. 
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TTi f^ra Ho. 7 . Acad«*ic Education Requirement 



c. PROFESSIONAL EDUCATION 



It is in the clinic setting that integration of the cognitive 
base with the affective domain occurs. Th* 

apply his knowledge base with a child or children ^ 

spLified learning task. When the trainee or the teim » 

vLd or limitation of the knowledge ‘^®^“*i"*Lnces 

behavior he will be programmed for additional knowledge experiences. 

The cognitive base Includes the anthropological, sociological 
and psychological knowledges which are most relevant to the 
establishment of a teaching profession. The m^el gives priority 
to the extension of that knowledge base through the active 
participation of the faculty and trainee in data collection abou 
clinical practices. The evidence of pupil, 

behavior will be carefully recorded, stored ‘5* 

application of research procedures. The data will be 
the system to form the basis for modifying the program objectives, 
and to direct the participants into new modes of instruction and 

team function. 

An analysis routine is developed in which the teachers 
behaviors are described and task analyzed. These descriptions, 
consisting of a sequence of situation, instructional decision 
and consequence (designated as elements A, B, and C) are submitted 
for clinic faculty evaluation with reference to their descriptive 
clarity, generality, and appropriateness. The **'f^y®** 
accepted by the training supervisors as representing bits of the 
instructional model are added to the clinical evidence. 



The clinical data are artifacts in the system, not a prod^t 
in any sense. The data can be a loose-leaf collection placed in 
the hands of each of the trainees and the supervisors. In effect, 
it instigates and perpetuates the examination of 
decision-making as a rational process. The procedure establishes 
the hypothetical nature of professional methodology and involves 
the practitioner in its evaluation and refinement. 



Another feature, even more significant in terms of research ^ 
translation, is the means this system provides to check practitioners 
decisions against bodies of outside evidence. In the prototype 
system, two researchers, knowledgeable respectively in the fie s 
of learning research and social psychology; examine each of the 
descriptions for its consonance-dissonance with evidence from 
laboratory research. If the hypothesis upon which the practitioners 
are operating is in conflict with the research evidewe, the decision 
in question goes into the manual with a note of warning - challenging 
the practitioner to take a more careful look. The dissenting 
researcher must also prepare a critique which is entered in the 
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Prof *1011*1 Educ*tion R©quir*aieiit 



clinical evidence. Hie critique is a brief review of the pertinent 
research and explanation of the basis for his challenge. It 
concludes with a specific suggestion for a different or modified 
hypothesis for practitioner decision-making. Thus the social systcrta 
of the teacher practitioner is entered with a minimum of threat, 
capitalising on the practitioners* curiosity and motivation to 

improve . 

A reciprocal value accrues when practitioners, since they are 
free to reject a challenge, elect not to change their behavior to 
follow the proposed alternative hypothesis. This sort of continued 
dissonance highlights particular needs for new research in the 
learning laboratory. 



APPLICABILITY 

This system of routines, in which a new artifact is created as 
the stimulus for a more professional behavior, is adaptable to a 
variety of professional training situations. The essential delimita- 
tions relate to the following: 

1, The training must be toward an essentially rational set 
of beiiavlors. 

2, A reference base of competent practitioners must be 
available, preferably in the immediate social system. 

3, The setting must be conducive to discussions, evaluative 
conferences, group decision-making. 

Thus, "Clinical Analysis" has wide applicability in teacher 
education and in educational administrator training, especially in 
long-term practicuim experiences and internships. 

TEACHER COMPETENCIES 

The Pittsburgh Model includes a set of nine competencies which 
represent the teacher skills needed to individualise instruction. 

Any list of specific teacher behavior such as this must be considered 

incomplete because all behaviors are not presently identifiable 

and new behaviors may develop as programs of individualised instruction 

are systematically evaluated. 

Implementation of this requirement for teacher education will 
demand that faculty members in both Education and Liberal Arts 
become skillful in the nine competency areas. The manner in which 
the faculty is mobilised to develop these skills will not be 
specified in this model because of the many different techniques 
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presently used by faculty groups to make program decisions. It is 
recommended that deliberate attention be directed toward the 
criterion for each competency. In brief, the faculty will be faced 
with the problem of mastering certain skills and supplying evidence 

of that mastery. 



The second task involved in the competency requirement is to 
pi^np^j-e necessary trainee units for each competency. These units 
may be used as the criterion mentioned above. Competencies dealing 
with self-development and team membership are learned as trainees 
participate in group process experiences. Thus, the faculty must 
be prepared to guide such groups. At least two approaches may be 
used. In the first, faculty members having skill as process leaders 
could be teamed with untrained faculty in the direction of groups. 
The second choice, which is preferred by the authors of this model, 
involves training of faculty prior to the operation of the groups. 



Finally, implementation of this requirement requires considera- 
tion of procedures to judge this trainee *s skill in each area. The 
clinical setting is preferred for this task since trainees will be 
working directly with children. Thus, evidence will be available 
regarding the application of these skills. 

The chart which follows shows the task of implementing the 
requirement dealing with the competencies for individualizing 
instruction. 



GUIDANCE 

Guidance in the model begins with the review and summation of 
the trainee *8 proficiency through the liberal arts component and 
the observation experiences. Upon receipt of his application for 
admission to the education component, information must be gathered 
through a retrieval system designed to provide relevant data for 
processing an applicant. Through a series of interviews and place- 
ment test a faculty review panel will then determine admission or 
they will begin counseling-out procedures. The faculty* s function 
in the new model places emphasis on the system of information, 
retrieval, appropriate interviewing techniques and an ability to 
synthesize and summarize recorded data. 

The guidance function, as it is presently practiced, provides 
the student with direction through course requirements} it does not 
aid students in developing self-direction, self-realization or 
self-evaluation. In the new model, guidance now demands a more 
personal involvement with the adviser to enhance personal 
development. 
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Figure Ho. 9. Teacher Covpetency Requiremente 



F. 



The role of the changed in 

iTl^n Z ?:i^ge°grU-le”ing;. Thi. rh““(Se:^“' 

a ereat deal of sophistication in group process «ork. (See 
Guidance of Trained Required in Master Training. Chapter II.) 

Restructuring of the present guidance component must „ 

the uSSty falult, of Lvi.ers in 

!f Loerts in group process skills to develop the skills needed or 

or experc* x g f Akllled in group proeesi for on 

(2) pair an adviser with a person sxiiiea xn gi.uup ^ 

the job training. 

The training of advisers in the group process skills looM as 
a key input for fhe implementation of the guidance component in the 

new model. 

The illustration that follows represents the major tasks involved 
as the requirement of the guidance component are satisfied. 

CLINICAL SETTING 

This model mandates a clinical setting founded on « 
concern for individualised instruction. 

coDBitment parallels medicine's focus on cancer, heart disease and 
tnaior health problems. Just as these crippling diseases 
deLnd tL involvement of the medical association, 
of medicine, federal and state agencies, and the public, 
the problem of individualized instruction require new coalitions. 

Clinical settings of the type described in the Pittsburgh Model 
rnmnletelv new The 1968 Yearbook of AACTE/AST included a 
rsc^iptirif thL c:;cept the contribution by Southworth He 
fo^cluded ?hat current cooperation agreements between ^ 

if ielch;r elcation should be further expanded to include 
representative classroom pr.ctltione^rs selected hy^the^teacher^ 

3htof h°in ihe'^nthly publicitlin of the Pennsylvania State 
Education Association: 

•’ New Coalitions of creative energies must spring forth 

to spied change in teacher preparation and continued teacher 
growth. Oniverslties, school districts, teacher organizations. 



^1968 Yearbook of AACTE/AST, Edited by Smith, Olsen, Johnson 
and Barbour, Partnership in Teacher Education, 1968, p. lol. 
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Tlgura No. 10 . Guidance Requirement 



state departments, and other related agencies must join 

forces quickly. No single institution will be able to 

effect change in the 1970's.'® 

The first step taken in the development of clinical settings 
is critical. By negotiation, the four involved parties will build 
the new coalition. This agreement will provide a definition of 
the commitment of each party. 

Let it be clear that the proposed Pittsburgh Model requires 
certain prerequisite' conditions in the clinical setting. 

Preparation of trainees on any campus should not begin until the 
new coalition is formed. 

The chart which follows represents the nature of the involve- 
ment process. This diagram is not complete for several other 
terminals could easily be added. The purpose of the outline is 
to provide a general indication of the task of implementing this 
requirement . 

UNIVERSITY IMPLEMENTATION 

An examination of the change process In addition to a clari- 
fication of the philosophy of Individualization must proceed an 
implementation of the model. A commitment by administration and 
faculty is paramount to the support of the Pittsburgh Model because 
of its radical departure from contemporary teacher education. 

To support the Pittsburgh Model, teacher educators will have to 
develop four important linkages; (1) among the faculty groups within 
the School of Education, (2) with the liberal arts faculties who 
share responsibility for teacher preparation, (3) with the research 
agency or development centers, and (4) with the public school 
districts cooperating in the establishment of the clinical settings 
for training. 

The model represented here began the linkages with its own 
education faculty, the public schools, and the research and 
development center. It did not choose to explore the dialogue with 
the several liberal arts faculties during the design stages. 

Since recent developments in the creation of individualized 
curriculum have eminated from Research and Development Centers 



5 Southworth, Horton C., "Needed: Revolution in Teacher Education," 

Pennsylvania School Journal . Vol. 117, No. 1, September, 1968, p. 6. 



59 



School Board financially supporting University financially promoting 

Individualised Instruction J Individualised Instructi on 




60 



TTi pure No. 11. Coalition for Implevsentatioia of Individualised Instruction 
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It was deemed important that this model explore the teacher 
education-research link as extensively as possible in the design 
period of eight months* 

Any implementer of this model will need research support in the 
careful specification of learning goals, task analysis, and systematic 
evaluation of the model components. The relationship will not be an 
easy one between the research oriented faculty and the operationally 
oriented faculty. It would be safe to state at least three major 
problems encumber the dialogue, (1) a conmon language does not exist, 
(2) respect between research and teacher education has not developed 
and (3) approaches to thought, process, and problem solving are not 
initially compatible or congruent. 

When a university decides to implement the University of 
Pittsburgh Model, a aeries of events must occur. The chart which 
follows illustrates this process in ten steps: 



1. Selection of Model 


The institution has decided 
to implement the University 
of Pittsburgh Model. 


2. Faculty, Students and 
Facilities Assessed 


Capabilities of faculty, 
students, and facilities 
are assessed with regard 
to the model requirements. 


3. Resource Capabilities 


Conclusion reached regarding 
capabilities of all resources* 


4. Goals of Overall Program 


Long-term goals are specified 
stuch that these goals are 
consistent with resource 
capabilities* 


5. Immediate or 

Intermediate Objectives 


Short-term goals are 
specifically identified with 
regard to facilities, material 
and techniques, management, 
and faculty. 


6. Acquire New Resources 


Short-term goals are realized 
as new resources are acquired. 


7. Orientation of Faculty, 
Conventional and New 
Courses, and Clinical 
Settings 


The system has ttie capability 
to induct students after 
faculty orientation has 
occurred, courses have been 
evaluated and reformed, and 
clinical settings have been 
identified. 
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Figure Mo. 12 UHIVERSITY IMPLEWMiTATIOH O F THE PITTSBURGH MODEL, 

ilQUEWCE OF EVENTS 
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8. Recrultnent 



Students are urged to apply 
for admission. 



9. Assessment of Resource 
and Student Capability 



Resources such as faculty, 
facility, and material are 
available. Student 
capabilities are also 
assessed. 



10. Admission 



Students are admitted on the 
basis of system and student 
capability. 



EVALUATION QUESTIONS FOR THE TEACHER TRAINING MODEL 

The teacher education program which has been outlined in this 
model shall be evaluated for two purposes: (1) to provide 

Information for guiding and improving your program as it develops 
and (2) to provide a comprehensive assessment of the program. These 
two aspects of evaluation are frequently formative and summatlve 
evaluation Scrlven's explication in Methodology of 

Evaluations 

Both formative and summatlve evaluation require that each 
dimension of the individualized teacher education project be 
assessed. These dimensions consist of (1) the aims or criteria 
of the program, (2) the plan or procedures for the program, (3) the 
Implementation or operation of the program, and (4) the end results 
of the program, i.e. , the degree to which the objectives of the 
program are achieved and the efficiency with which the program 
permits the achievement of the objectives. 

The evaluation of the Pittsburgh Model for teacher training 
program will provide data to answer the following types of questions 
relating to an individualized teacher training program. 

1. Are all the competencies needed in teaching clearly 
stated in terms of the desired outcomes? 

2. Does the list of competencies exhaust all the needed 
competencies for the teacher of the future? 

3. Are there provisions for the manner in which the students 

shall work to develop these competencies: the materials 

Michael Scrlven, "The Methodology of Evaluation," Perspectives 
of Curriculum Evaluation . R. E. Stake, editor (Chicago: Rand 

McNally and Co., 1967). 
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ustd, the degree of proficiency required for various 
competencies, the application of knowledge, the determin- 
ation of prerequlslted skills needed for cer^'^ln comp<>tencles, 
the ordering of competencies, and the arrangement of .ae 
competencies Into units of workable size? 

4. How does the plan Incorporate the elements of 
individualization Into the teacher training program 
so that teachers will be trained In the sane manner 
that they will eventually Instruct children? In what 
manner will the trainee diagnosis take place? What type 
of testing procedures will be used for this? What 
provisions will be made for the use of diagnostic testing 
procedures In assigning units of work to the trainee#? 

Is every unit planned with alternate Instructional paths, 
materials and technology? What provisions are made for 
the continuous monitoring and assessment of student 
progress? 

5. What forms of environments are accessible to the trainees 
for Individualizing Instruction? 

6. Is the plan developed In sufficient detail so that It can 
be Implemented? 

7. Is the plan appropriate to the characteristics (age, 
previous Instruction, etc.) of the trainees? 

8. Does the plan account for the variation of events which 
might require modification of the plan? 

9. Does the theoretical study of professional education and 
the academic disciplines blend with application of learning 
throughout the entire training program? 

Implementation ; The way In which the program actually operates 
must be assessed In terms of the viability and efficiency with which 
the plan Is followed and the criteria are met. In asking whether 
the operation of the plan fits the plan and stated criteria, the 
following types of questions need to be answered In order to 
establish the strong points of the program and modify the limitations 
of the program as It operates. 

1. Are the behavioral objectives for competencies states 
unambiguously so that professor, trainees, test writers 
or curriculum developers can use them with clarity? 
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2, Is there esipirlc.1 evidence that the objectives are in 
requisite order? 

3, Is there empirical evidence t^t the objectives are 
grouped into units of appropriate siee? 

A A,, the oblectives and units such that there are no gape 
end units? 

S Is there evidence of the validity and reliability of the 
vlrious diagnostic tests used in the program? This 
includes both written tests and various performance 
tests during clinical experiences. 

6. How do the procedures for administering tests and scoring 
procedures opermte? 

7 Is there evidence that the tests provide info^tlon that 
the trainee can use to monitor his own progress? 

8. IS there evidence that the materials used are appropriate 
and easily accessible to the trainee? 

9. To what degree does individualization take pl^ed^ing 

the program? Are there alternate routes or types of 
inswuctional materials, or arrangements by which the 
trainee can proceed at variable rates? 

10. What type of staff training is required to operationalize 
the program? 

Aseessment : finally, the outco^s of the 

sinee performance will be ® trainees to effect various 

• f#«cher training program does prepare v' 

npetencies required. This will require data to show. 

1 Measures of the trainees performance in the classroOT 
in the differentiated teacher roles that they may 
expected to undertake in the classroom, 

2 Msasures of the effectiveness of various diagnostic 
procedures and materials for improving student 
performance. 

3. Data to show variation in instructional materials and 
routes . 
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4. Data to show variation in instructional rates. 

5. Follow-up studies on tlM work of trainees in teaching 
once they have completed the program. 

The types of questions listed for the plan, operation and 
assessment of the teacher training program can be answered at 
various points in time during the development of the program in 
order to improve the operation of the program. 

The preceding diagrams, which implemented the teacher 
training requirements, illustrate the use of data for formative 
evaluation. 

The information can also be combined with all information 
available regarding the project for summative evaluation, however, 
the data will be gathered by continual monitoring and assessment 
at all phases of the program, development in order to correct 
problem areas and to provide a record of program progress and 
change. The following diagram shows this continual monitoring 
process operating within the new model. 

Through decision analysis, each component is assessed and 
evaluated, not only for its own internal consistency, but for 
its interdisciplinary relationship and, also, for its relation- 
ship to the philosophy of the model itself. 

The Philosophy of Individual i«cat ion 

The philosophy of individualization is one of change, and 
gxty institution bidding on thin model should make this commit- 
ment. When this vital first step has been completed, the 
institution can proceed to the subsequent steps which result 
in total implementation. 

Most of the significant demands of society, the major themes 
of reform in education, and the new technology available to 
instruction and learning can be accommodated by the Pittsburgh 
Model for teacher training. 

The highest priority is given to major restructuring of the 
processes and patterns confronting students at the college level. 
The revolution in Instruction and learning must occur at all 
levels if pupils are to be aided In the elementary schools of 
America. 
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CHAFTER V - SUMMARY: 



A MODEL FOR TRAINING TEACHERS TO 
INDIVIDUALIZE INSTRUCTION 



Introduction 

Individualized Instruction has been an “Saless drem of the MhooU 
of America. The years of effort and dialogue have resulted in very few 
oL^InroperatlLs of this Idea which could withstand “““i' 

na?lon Through the years, this dream has turned into a dlle^a as 
teachers have been urged by many to individualize 

confronted with the reality of training lag, an "““^^Jels 

and an operational void which exists because so few acceptable models 

of this concept are available. 



The central theme of the new Model for teacher training 
individualized instruction. A general definition of 
is as follows: individualiz ed Instruction consists of planning an ! 

wit h each nuuil. progra - ^jT of study and 
Vh.t are tailor-made to su i t htriearning requirements and 
Veri.tics as a learner . This definition focuses on instructional 
planning with and for each individual student 

then teLhina him according to the plan. Most educators mistakenly 
define individualization in terms of the setting within which earn ng 
«k« placerumlting it to tutorial instruction or independent study. 



Group teaching can also be a part of individualized programs. 
Whenever,’^ at the same time, two or more pupils are ready to st^y the 
same task in a like way through group presentation or dlscussim, it 
is proper for the teacher to assemble and teach them as a group. This 
is very different from most instruction today where „ 

for the group as a whole and where instruction pays limited attention 

to individual differences among pupils in the group- Ib has 
assumed by the authors of this proposal that principles of indiylduali 
zed instruction should be used throughout the educational experience. 
Thus while this model is specifically addressed to the preparation 
of teachers for levels of instruction within an elementary school, 
it is applicable to other levels. 

Several chronic problems of education are directly 
issues of individualized instruction and b®“''®b P'®P®b®b Ion. Paramount 
among these concerns is in-service education. Slowly we are coming to 
acknowledge the obsolescence in our skills to individualize 
The programs of the past have been futile. In the future, we will fi 

a new 4pioach as training, self -development , ®”f 
features of the dally operation of the school. This model proposes 
a way of preparing new prof isionals and upgrading the licensed 
practitioners to individual ) instruction. 
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Individualised instruction is the central theme of the University 
of Pittsburgh Model. In preparing this plan, we intended it to be clear 
that while such individualised programs as IPI, PEP, and PLAN have been 
cited in this text, the Pittsburgh Model is not a teacher training 
program only for that form of individualization . 

In a general sense, the proposed program is quite similar to many 
existing plans . The student will continue in liberal arts study for 
the first part of his preparation. The remainder of his program will 
consist of several experiences in a school setting. 

Major differences exist between conventional teacher education 
programs and the proposed model . An illustration of this point would 
be the matter of program flexibility — a critically important crait 
of individualized instruction. In the Pittsburgh Model, this attribute 
will be evident as a student obtains the liberal arts input because 
Instructional modes will be used which allow for different rates and 
styles of learning. Flexibility also will be obvious as students assume 
more responsibility for making decisions about their training. The 
distinction of flexibility will be noted in program planning, for no 
longer will courses be offered with vague descriptions regarding purpose 
and goals. Rather, smaller, more precise units of instruction will be 
used and students will have a greater opportunity to tailor the program 
according to their needs . This trait also will be visible during 
student teaching and interning for these experiences also will be 
adjusted to the individual. 

Flexibility is a discernible trait of the proposed instructional 
mode. Individualized instruction as herein proposed begins with an 
appraisal of the learner. Instruction is then adapted to the indilvi- 
dual. Within a reasonably short time, the effectiveness of that treat- 
ment is judged for the purpose of adjusting activities to the learner 
once more. This cycle, which is brief, in time, appears as an appropri- 
ate plan for individualizing instruction. 

Flexibility is carefully linked to self-development which is 
another unique feature of the Pittsburgh Model. The adjustments pre- 
viously cited in program and instruction enable self -development in a 
gross manner. However, underlying this focus is the reasonable assump- 
tion that students will relate to pupils in a more helpful manner if 
the preparation period is marked by accepting and helping behavior by 

the faculty. 

Self -development has another dimension. It will be noticeable 
in the prolonged attention to group process in the model. By this 
technique, the student will learn how to help others identify personal 
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.trength. and weakness... to .o doing. »tud«.t. wiU gain new inaight. 
Into their own behavior. 

The teacher educators who prepared this 
Thi( is an endeavor of the highest priority. It is an ..-denvor 

es“rp”gre«^'» “e®^ir:Sn 

or the student of teaching, oust be prepared to fill this c^tlca^^ 
Thiri. the contribution of self-devolopnent. for as the teacher Knows 
htoself. he will be better equipped to help others know thesise v 

in the fashion of the Pittsburgh Model also is 

sii^ru li rajred'fo thrir.sior.r; b.en 

trainee will be expects to predicated on previoue 

net. Moveinent to another set o g .jn -ifimiv rlsid standards 

indications of mastary. However, mastery will not imp y g 

of performance for all trainee's. 

Bfflclencv is related to the flexibility feature, to relatlra to 

Thus, a flexible program is essential if learning effic y 
be recognized. 

The five requirements met by this model component are: 1) ac^emlc 

education: 2) p^fessional education; 3) teacher competencies. 4) a 
clinical setkng; and 5) a guidance ^^^‘^‘tlvit^^^ 

tr- 

wIlne?rpt«onh“nd“r^ •!«“»“ “* 

placed in a network as follows: 



1 . 



ngWERAL TRAIHIHG PL^ 




Figure No. 14. 



General Training Plan for Self-Development 



The structure of the proposed model is more specific 
previous diagram. The sketch below illustrates the factor as it is 
perceived at this time: The trainee, with his advisor, will select 

learning units at four different stages. 



PWTVERSITY OF PITTSBURGH MODEL 




Figure 15. Sequential Progress of Trainee B.A. Education 



Another facet of this model pertains to the instructional mode. 
This plan does endorse a strategy for teaching which could be used at 
all levels of learning. The diagram which follows contains the general 
plan: 

1) Specify learning ^oals, 2) Assess, 3) Diagnose, 4) Plan, 5) Guide, 
and 6) Evaluate. 

Many elements of this illustration could be developed more 
elaborately without violating the basic design. The following schematic 
illustrates this point: 
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IMIVERSITY QT PITTSBURGH MODEL 



r.EWERAL raSTRUCTIOWAL MODE 




Pttture 16. GENERAL INSTRUCTIONAL MODE TO BE USED BY ALL 
WHO PARTICIPATE IN TRAINING TEACHERS 
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IWIVERSITY OF PITTSBURGH MODEL 
MATHEMATICS EDUCATIOW FOR FT.iaffiOTARY TEACHERS 

I^ARMIMG MODULE * 



C 



Entrana« 







Pleura No. 17 . Genaral Teaching Mode for Mathenatlca Education. 
*See Appendix for additional Information. 
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Description of the Requirements of Teacher Training 

The liberal education of the teacher trainee rests on a broad 
survey foundation In the liberal arts . For purposes of dialogue about 
this model the authors group Academic Disciplines Into four areas; 
the humanities, communication and language, social sciences, and the 
natural sciences. The general survey nature has been governed or con- 
ditioned In the past by the amount of time for study in a four year 
curriculum and the self-contained organization pattern which predomi- 
nates In the American elementary school. The flexibility of the Pittsburgh 
Model will permit the trainee to acquire different experiences more 
easily at his own pace, based upon mastery. Further, the Implementation 
of the Instructional mode by professors at the university will provide 
many more alternate routes In pursuit of mastery in the liberal arts 
area. By systematically helping trainee's gain command of content 
structure, key concepts, principles, and modes of Inquiry in a discipline, 
the very nature of liberal arts can become more relevant for future 
educators and all students . 

The knowledge base for establishing a profession of teaching has 
its roots In the liberal arts with Its focus upon Inter -disc Ip Unary 
relationships. The trainee must Implement knowledge about curriculum. 
Instruction and the learning process as particularly Influenced by 
sociology, psychology, communication, and anthropology. Of paramount 
Importance to teacher training programs Is the extension of the knowledge 
base upon which teaching can become a profession. Knowledge of change 
processes, systems analysis, research methodology, teacher decision- 
making analysis, and formative and summatlve evaluation procedures are 
prerequisite to faculty Implementation of the Pittsburgh Model for 
Individualization of Instruction. 

For teacher training to move to a competency base It will mean a 
forclosure upon the accumulation of course credits, grades, semester 
hours within rigid semester organizational patterns. The successful 
application of knowledge with pupils In accepted Instructional modes 
in the judgment of clinical faculty will be the criterion for certifica- 
tion In the future. The adoption of the basic Instructional mode by 
the college Instructor of liberal arts will permit the trainee to pre- 
test and posttest unit experiences at his own pace. Tests In this 
case will be more than paper and pencil in nature. A competency means 
the ability to know, understand, and demonstrate a specific task at or 
above an Indentlfled level of performance. Such concern about transfer 
of credit, and temporary certification would diminished or accommodated 
by competency capability. 
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The guidance of teacher trainee’. be 

SnrprofeMionaliy with children and colleagues. 

pattern of relationships with faculty and peers, trainee s . 

coioe iBpersonalization. lonelineas. feeling, of “‘“he 

affecting change, and dependence upon direction fr^ auth . . 

Sdenie ofleif must it«. fro- the .Kperti.e and -a.tery gained in 

training . 

'a^ "are^:“s!°“r:;irti:j.h^^ between 

thf-ost explicit behavior models and technique, desired in pushing 
tcachine to new levels of performance. In-service retraining 
teacherl must become a professional obligation of the school 
teacLr organization, and the related agencies of government. It 

be cast in closer proximity for ft" ' 

A rUtiical setting must feature, service to children, training ro 

teachers! anrexKon of the knowledge base for teaching. In the 
case of individualization of instuction, it must provide a curriculum 
aS m^Lrials to support this philosophy of organization for learning. 

The implementation of the Pittsburgh Model is 
relationship to the requirements of teacher training and g 
specifications for each component. 



TABLE V 



THE UNIVERSITY OF PITTSBURGH'S 
FIVE REQUIREMENTS FOR 

•fnk-rxi-ran 'TVArnVRg 



Requirements 

ACADEMIC 

EDUCATION 



Specifications. 
ConDiunica t ions 
Humanities 
Social Sciences 
Natural Sciences 



Ttnplcmentations 

Mobilize departments 
for the study of 
individualized ins true 
tion 

Refinement of the 
instructional mode of 
the faculty 



Develop units of 
instructions 

Coordinate the above 
and offer to program 
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TABLE V: 



EWE RBQOIRBIEIITS FOR TRATNIMG TEACHERS (continued) 



Requirements 

PROFESSIONAL 

EDUCATION 



COMPETENCIES 



GUIDANCE 



CLINICAL 

SETTING 



Specifications Implementations 



Study of the problems that 
grow out of working with 
children 

Collecting data for 
extending khe knowledge 
base 

Collecting data for 
refining the model 



Competencies 1 through 7 
of Chapter II 



Clinical Team processing 
Individual counseling 
Group directing 



Servicing children 

Training personnel 

Extending the professional 
knowledge base 



Mobilize department for 
the study of individuali- 
zed Instruction. 

Refinement of the 
Instructional mode of 
the faculty 

Develop units of 
Instruction 

Coordinate the above to 
the program 

Working through the 
instructional mode until 
the faculty demonstrates 
mastery of competencies 
1-7 



Working through the 
instructional mode until 
the faculty demonstrates 
mastery of competencies 
8 and 9 



Establish a strong 
coalition among school 
district, university 
teacher organization and 
state and federal 
agencies 



ACADBMIC EDUCATION, 

The liberal arts specifications of 
social sciences and natural science form the basis 
institutions . In the Pittsburgh Model the specifications a 
in an individualized program. 

Beeinning with the mobilizing of each department for 

tion tKiefal arts faculty will be “a"^ 

tors will be developed before the program will be offer^. Each liner ai 
«« department musi study the conditions for individualiaed instruction 
and a new faculty instructional mode should evolve. 

PROFESSIONAL EDUCATION 

The professional education requirements 
ing theories, child development, psychology, etc. ^e t*" ®*^y 
problems that grow out of working with children. The professional 
Education requirements also deals with collecting data for 1) extending 
the knowledge base and 2) refining the mo.lel . As ®y®*«^ 
collecting ate refined, extending the knowledge base and 
model, provide the basis for evaluation, restructure and change. 

The Implementation of the professional education requirements 

follow, tirimme procedure as that found in the liberal art. r«iulr«-nt. 



COMPETENCIES 

The competency specifications are: 1) specifying learning goals, 

21 assessing pupil achievement of learning goals, 3) diagnosing learner 
cLracterisllL!,4) planning long-term 

With oupils 5) guiding pupils with their learning tasks, 6) directing 
mff^tmK;!! behavior IZ 7) evaluating the learner . Jhe 'on^«“* 
of each of the above competencies must be evident in both the faculty 
and the finished product - the pupil. 

implementing the competency requirement must involve the ^cul^ 
workinr through the instructioMl mode ““til they 

wish to train. 



78 



CniDANCE 

Clinical teamprocaa. individual counaellns «nd 

utilislM the eighthand ninth competenclei, 8) enploylng 
for the eaine reason. 



y.lHICAL SETTING 

oi aa^tcr; «:tni“n^ ‘alS ^fa^in^ « “ainr" 

iurcinrch -its 

new procedures. 

The clinical netting requirea a new form of ‘ 

coalition. HO longer can the univeraity 

atitrand federal rgencies. fti. tr«S“ttLrrr 
for the implementation of any program designed to train teachera 

The university of Pittsburgh's Model i. “ “n^athin^togt^ 
-11 ^^1A forcAs reoulred to Insure a sound and far reaching prog 

tl nll »ly fXte teachers but to provide help and guid««e to 

in-service teachers as well. 
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STUDENT PROGRESS THROUGH THE MODEL 



In general the Boael follows the basic procedures of most 
Instructional models, i.e., trainees are exposed to “ 
tlonal process in order to change their behavior as Indicated by 
the specific goals and objectives of the program. In particular, 
the Pittsburgh Model is unique in its conmitment to assisting 
each teacher trainee in achieving a viable system of ••1** 
development. The admission and guidance components ex^llfy 
this concept by including a thorough process of induction. 

Interact Ion nnd rcfloction for th* trninooe 

Also unique is the flexibility of the model which will 
and facilitate individual program designs for EACH trainee. T e 
model provides an opportunity for the traiMe to help select » 
determine the nature and extent of his training experience. These 
features represent a determined effort to design a program which 
will emphasize the individualization in learning. 

Two other major differences which make this model unique from 
most other models of Instruction are the criteria of mastery of 
efficiency. In relation to mastery , the trainee will be expected 
to work through an ordered set of objectives, in the most effective 
way, until he reaches a specified degree of competency. Then he 
woven on to another unit. In relation to efficiency, the program 
will be individualized in order to provide the most efficient 
progress for each trainee and for the conduct of the total teacher 
training program. Efficiency here means that a trainee will not 
have to work in areas where he already has mastery, that his 
progress in the program will be geared to his own rate of learning 
witLut the arbitrary time limits usually imposed by courses or 
credits in more conventional programs. 



1. Proceas of Admission to Professi onal Education Program 

The general criteria for admission to the Education 
program are the following: a) that the candidate enJoy® 

success and multiple interests among the academic disciplines; 
b) that he presents evidence that he is interested in and 
somewhat successful in helping chilcren and adults; c) that 
he utilizes the American language and communication patterns 
well; d) that he is self assured and confident; e) that he 
has good physical health; f) that his total life pattern 
represents broad interests; g) that he indicates open and 
acceptant attitudes plus understandings based on reliable 
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•nd valid Vtnowledge of all peoplea in this aoctety; h) that 
ha underatanda the apaciftcatlona for the teacher training 
pi^ogrm And ngr®©® to work townrd ttMtorye 



Since the potential of the candidate, and the nature of 
hla initial attltudea and conmltnient, will be very Importer 
In the admlaaion atagea of thla ■©del, guidance beglna wth 
the review and awMatlon of the trainee* a proficiency through 
the acadealc dlaclplinea and obaervation experiencea. The 
following chart ahowa thla proceaa. Notice that the model a 
flexibility provldea for both adalaalon and exit of tralneea 
in more than one area, according to demonatrated maatery of 
the academic and clinical experiencea. Upon admlaaion, the 
trainee la aaalgned to an advlaor. 



2, Guidance Procedurea 

The guidance function, as preaently practiced, guldea 
the trainee through course requlrementa , but it does not aid 
in self-development. In the new model, however, guidance 
fUQ j_]_j,tates a more personal Involvement. This Is shown In 
the three settings outlined below. The entire process is 
aimed toward self-development, both professional and personal 

flUTPAWCE PROCEDURBS 



Faculty Advisor 
-Elementary- 



, T 

Process Trainer 
-Counselor Educatlon<- 



tmtituttiitai. counseling 


CLINICAL TEAM PROCESSING^ 


GROUP DIRECTING 


Personal problems 

Revising long and 
short-term goals 
Career planning 

Counseling- out 


Developing participation 
skills (8.03) 

Developing skills of team 
evaluation 

Acknowledging traits whlct 
limit flexibility (9.01) 
Analyzing strengths and 
weaknesses (9.02) 
Analyzing values and 
attitudes (9.03) 
Formulating plans for 
self -development (9.04) 
Modifying personal 
behavior (9.05) 


Program Orientation 

Program Details 

Program adjust- 
ments 



Fleure No. 18 . Guidance Procedures 
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AnMTfiStOM TO FgQFESSIOHAL EDUCATIOK 
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With thi« emphatii on the individual, a trainee can expect 
to be a partner in determining his movement through the college 
program. No longer will a student be exposed only to **»e lar^ 
lecture classroom organisation. Peer sroup interaction independ- 
ent study, small seminar group sessions, and simulated modules 
of instruction will aid him through his college program. 

3, Course Selection (Unit Experience! 

The trainee will select courses (or learning units) at 
four different stages according to an ordered subset of learning 
units desired for fulfilling the requirements for B.A- in 
Education. This subset is selected either on the basis 
term objectives, short-term objectives in that stage, ® 

in the previous stage and factors such as 

at school, requirements laid down by the school board and the 
individual . 

The following chart and its sub-divisions present the total 
..quencUl mov«»ent of a te«her trainee through the four 
aequencea of the new model, terminating at the B.S. in Education 
the completion of 32 learning units. 



Below is a breakdown of the model sequence. 

a. Academic Sequence - Fir st Activities Series 

The arrangement of this series offers the teacher 
trainee a continuous content resource in the Liberal 
^ft:8. Behavioral Sciences and Social Sciences. 

With his advisor the trainee will select learning 
units in the academic disciplines as a result of personal 
assessment and placement tests and/or as a result of 
needs discovered by content tasks. 

b. rAtntcal Sequence - Second. Third an d Fourth Activities 

Series 

During the second sequence, the trainee will be 
■cheduled to observe and participate in the activities 
of the clinical setting. Data will be collected about 
his attitude, inter-relationships and successes as a 
tutor. The behavioral data and faculty Judgment will 
form a part of the new basis for full admission into 

the training program. 
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uniUlDIIALIZEP IMSTltUCTlOW: LEARNING SEQUENCES (Bypothttlol PUa) 
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«ir« Wo. 20 . Total Soquontlal MovoMt of TraiiMO Tkrough Progr< 



INDIVIDUALIZED INSTRUCTION; LEARNING SEdUENCES (Hypothetical Plan) 
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The amount of time devoted to thla aegment of the program 
by the trainee la In direct relatlonahlp to hla Intereata and 
faculty aaaessment. For Inatance, he could be trained for 
apeclflc observation akllla vhlch would facilitate data collec- 
tion to advance the baae of knowledge about human behavior. 

At the end of the trainee 'a aecond aequence he will make 
application for a atudent teaching experience. Hla entry will 
be baaed upon appralaala made by hla advlaor and other faculty 
membera . 

During the third aequence, the trainee will aerve a dual 
role. He will be an aaalatant teacher part of the time and a 
atudent teacher part of the time. 

As a student teacher 100% of the trainee's time will Involve 
working with pupils for the purpose of observing hla level of 
maatery In the competenclea. He will function In a team altuatlon 
aupervlaed by clinical faculty membera. 

The trainee. In hla role as assistant teacher, will be 
provided clerical experience, teacher aide experience and tutoring 
experience while rendering valuable service to the clinical team. 

This type of experience provides continuous contact with 
pupils In both small and large groups, and In all phases of an 
elementary school program. 

During the fourth sequence pupil contact will continue. 

Team membership and each Individual role or function will be 
analyzed. At this stage It la safe to assume some trainees 
will be exhibiting a great deal of competency mastery suggesting 
some experience In a leadership role of team or group. 

At the Internship level of experience, curriculum decisions, 
communication with parents, and other responsibilities will be 
added to his accountability range. The Internship will continue 
until the specified degrees of mastery are achieved. 

Cognitive units In liberal arts and education will continue to 
be scheduled by the trainee and his advisor until mastery of all 
required teaching competencies; In this case 32 units of learning. 

On the preceding diagram of Learning Sequences notice the variable 
achievement rates between Individual activity units. This defines the 
model's crlterlal nature of achievement: mastery of a unit of competency. 

Instead of the traditional time measurement. The trainee advances as 
soon as he masters one specified learning unit. 



86 



The following flow chart shows the competency- unit experience 
in detail. Twenty trainees all start toward the same specified 
learning goal, but they use different learning techniques and arrive 
at the goal at different times. Individualized instruction can be 
either independent study or group study. 

Summing up the training so far, we ahve been concerned with 
iidupting procedures for admission, guidance and course selecting 
to the individual. This implies the theme of the Pittsurgh Model - 
Individualized instruction. 

Individualized instruction, as defined by our model, must satisfy 
the following criteria: 

1. That trainees are able to proceed toward mastery of the 
instructional content at varying rates. 

2. That each trainee can make regular progress toward mastery 
of the instructional content. 

3. That the units of Instruction be determined by the competencies. 

4. That trainees are involved in learning which is wholly or 
partially self-directed and self-selected. 

5. That trainees are able to play a major role in evaluating 
the quality, extent, and rapidity of their progress toward 
mastery of successive areas in the program. 

6. That materials, techniques of Instruction, and classroom 
setting (both university classroom and clinical settings) 
are available so that Instruction can be adapted to the 
individual needs of the trainee. 

7. That trainees are engaged in the learning process through 
active involvement including a) involvement in selecting 
particular units to be studied, b) involvement with pupils 
either through a laboratory or clinical setting, and c) 
involvement in the learning process through such media as 
video tapes of their own performance. 

Group study, then, does not violate the individualized concept; in 
fact, awareness of self can be more easily achieved when studied in 
relationship to others in similar circumstances, competencies better 
observed and mastered when working in a group or clinical setting. 
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IMDIVIDUALIZED INSTRUCTION COMPETENCY - UNIT EXPERIENCE 
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Figure No. 21 . Compatancy-Unit Expartanca 
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Thus, the University of Pittsburgh Model is a flexible design. 
Its specifications are general. It is not complete in Its present 
form. Even when implemented, It will need constant refinement, and 
change. However, the following aspects are cited to indicate how 
this model treats certain characteristics of individualized instruc- 
tion. 



Individualized instruction should be conmonly practiced 
at the college and university level. 

. . .This model proposes a general instructional mode for 
use at all levels of instruction. 

Individualization should be practiced in a fashion that 
encourages every learner to be a planner, director, and 
assessor of his own education. 

. . .This model includes a definition of teacher competencies 
necessary for individualizing instruction with attention to 
1) specifying learning goals, 2) assessing pupil achievement, 

3) diagnosing learner characteristics, 4) planning long-term 
and short-term programs with pupils, 5) helping pupils with 
their learning tasks, 6) directing off-task pupil behavior, 7) 
evaluating the learner, 8) employing teamwork, and 9) enhancing 
self -development . 

Individualized Instruction Is a demanding pursuit which requires 
the talents and energies of the entire profession. 

. . .This model proposes a new coalition which Includes school 
districts, universities, teacher organizations, and state and 
federal agencies. 

. . .This model proposes that professional staffs work In teams 
to meet the wide range of needs of learners. 

. . .This model proposes that we learn to be effective team 
participants . 

. . .This model proposes a new linkage between pre-service and 
in-service training such that in-service education becomes a 
part of the dally operation of the school. 



Individualized instruction demands a new partnership between 
the pupil and teacher to accommodate the human variable in 
learning • 

• • .This model proposes that each teacher trainee initiate a 
process of self -development as well as professional development* 

1. Figure 22, shows the Gestalt or the total programs for 

training teachers for individualized instruction* 

Individualization is a process demanding continual refinement. 

• • .This model proposes a systematic feedback system of the 
training experience so that the process remains relevant to the 
needs of trainees. 

2. Figure 23, shows the self -regenerating feedback system 

which affects all components* 

Through decision analysis, each component is assessed and 
evaluated, not only for its own internal consistency, but for its 
interdisciplinary relationship and, also, for its relationship to 
the philosophy of the model itself. 



The Philosophy of Individualization 

The philosophy of individualization is one of change, and 
any institution bidding on this model should make this commit- 
ment. When this vital first step has been completed, the institu- 
tion can proceed to the subsequent steps which result in total 
implementation * 

3. Figure 24, shows this process of implementation by the 

bidding university. 



The Estimated Cost of Individualization 



Also of interest to the Implementor is the probable budget 
necessary for individualization of instruction* Following is an 
estimated budget for implementation. 
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THE imiVERSITY OF PITTSBURGH MODEL OF TEACHER TRAIMIWG FOR THE 

HIDIVIDHALIZATION OF mSTRUCTIOH 
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Figure No. 24. University Implementation of the 

Pittsburgh Model. Sequence of Events 



z. Faculty ^ 
Capabilities ) 

Assessed ^ 
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*Refer to Appendix F for 
Estimated Cost Analysis. 



BfiTlMATED COSTS OF UNIVERSITT IHPLBIEMTATION 



Ratloiial6 for Est^atlng Coo to for Tmpl^montotlon 

Thio budget approach fa functional, baaed on the probable coata 
of operational units of the laplementation process plus the apace 
in which to conduct the operations. It is intended to supply a 
prospective user with information necessary to develop a budget 
appropriate for his local situation. The five major coat sources, 
functionally stated, are Administration and Coordination, Instruc- 
tional Materials Development, Retraining Faculty, Space »d Evalua- 
tion. All five can be expected to have high Initial costs whic h 
will then taper off to maintenance levels. Since the full laplemen 
tation of the model has not been attea^ted, the cost estimate 
below have not been validated and are subject to an uncertain degree 
of error. Therefore, it would be appropriate to make proper 
ance for exchange of funds among functional units and to provide 
reasonably for contingencies. 



1. Instructional Materials Development ! Many specialized materials 
will be needed to implement individualization. Some materials can 
be bought and used almost "as is." Others can be adapted fr^ 
coB«ercially available items. Some must be created, involve 

cost, the last the most. Relatively little seems available for use 
••as is", perhaps 20% of what Is needed. Another 707. could be 
adapted from commercial texts, films and other materia^ using 
progranoars and unit writers to do the modification. That leaves 
10% to be created, - that is, designed from scratch. 



Instructional materials design and development and adaptation 
will probably account for the greatest single outlay of money in 
the first few years of Implementation. The only hard basis for 
projections at hand is the cost for creating instructional materia s 
in I.P.I. That, according to the Learning Research & Development 
Center staff, is $3,000.00 per clock hour of elementary school 
instruction. We are assuming that figure applies also for the 
creation of materials for higher education. We are assuming, 
further, that modification and adaptation of cosmercial material 
for individualization will cost approximately $500.00 per clock 
hour of instruction, and that "as is^^ material will need initial 
servicing to the extent of $100.00 per instructional clock hour. 

The above estimates include both the development of the materials 
and their maintenance in operation with trainees during the tooling- 
up period. 
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AssumliiK approximately 1800 clock hours of instruction /JP 
. progr«. .«d th.t th. g«l 

1200 of tho«e hooro, th« following co«t» cnn bo estinacod. 



Amount «nd 


Instructional 

Hours 




Development 
Coat Per Hour 


Cost 

Estimates 


wAp fxowvas 

20% (As Is) 


240 


X 


$ 100.00 - 


$ 24,000.00 


70% (Adsptod) 


840 


X 


500.00 - 


420,000.00 


10% (Creatod ) 
TOTAL 


120 


X 


3,000.00 - 


360.000. 00 

804.000. 00 



When all the Indlvlduellzed instructional materials are avail- 
able ^ ute. it is estimated that it will cost $40.00 per instruc- 
Clonal hour to maintain and replace materials as needed . 



2. Retraining Faculty: Costs 

ef faoulw in the use of individualized instruction calls for a large 

initial outlay and a continuing, tho* 

of years. It will take on the average 20 hours of 

instruction and supervision to equip a contemporary college faculty 
member to use individualized instruction at a 

level in every-day teaching of college students. There will, of 

i^rieri.ra «nge of individual differences among 

and the estimate allows for that. The cost per P« 

•ember is calculated at $50.00, including released tl®** 
(^materials, or $1,000.00 per faculty member for the initial 20 

llOUf 8 • 



3. Administrat ion and Coordination: The initiation ^ ^ 

of this complexity calls for a 

time, in administration and coordination than does the cOTduct 
of a well-established program. This Includes, for 
development of the clinical component in the new way described in 
Che specifications. Therefore, it is antlcipat^ th« 
professional person for every 50 students will be needed for ^e 
first two years, and one for every 

cost for one such person. Including salary and beMflts, •P“«» 
facilities, secretarial support and trswel is estimated at $30,000.00 

p«r ytar. 
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GLOSSARY FOR UNIVERSITY OF PITTSBURGH MODEL 



1. AFFECTIVE EXPERIENCE include exposure to or involvement in reel 
settings which influence feelings y emotions end ettitudes of 
teacher trainees. 

2. CLINICAL - pertaining to the cycle of practitioner behaviors in 
which methodology is a body of hypotheses undergoing the constant 
test in practice and are thus submitted to evaluation in terms of 
the implications for refinement. 

3. CLINICAL EDUCATION refers to those courses, unit experiences 
offered by the School of Education and cooperating school 
districts wherein (a) children and youth are being instructed, 

(b) personnel are being trained or re- trained, (c) research and 
curriculum development is occurring. 

4. CLINICAL SETTING - an institutional setting in which teachers 
and/or administrators are deliberately engaging in a routine or 
series of routines designed to fulfill the conditions of the 
clinical behavior cycle. 

5. CLINICAL TEAM refers to persons functioning in differentiated 

roles within the clinical environment. The team will vary in 
number according to the specified activity, but will include 
such roles as: university professor, university researcher, 

classroom teacher, intern teacher, student teacher, assistant 
teacher, teacher aide, clerk, volunteer tutor, and observer. 
There may be occasions when the building principal and selected 
other resource will be involved, i.e., the community agent, 
nurse, diagnostician. 

6. COALITION is the arrangement between or among several agencies 
or institutions. It demands specificity of obligation, 
functions, and accountability. 

7- COGNITIVE INPUT includes academic knowledge needed and under- 
stood to function effectively as a teacher trainee. 

8. COMPETENCY is the demonstration by performance of specified 
behaviors at a level acceptable to the clinical faculty. 

9, COMPONENT is a program feature addressed to meet a teacher 
training requirement. 

10. CRITERION is the accepted evidence that a pupil or trainee has 
learned a task. 
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11 DECISION ANALYSIS is that analytic process which identifies a 
teacher decision in the classroom context and examines the 
resulting actions for patterns of evidence contributing to 
the base knowledge supporting the teaching profession. 



12. EFFICIENCY refers to criteria of the most efficient style of 
learning for each trainee. 

13. EXPERIENCE UNIT refers to a module of learning and instruction 
in support or required for achieving a degree of mastery in an 
Important teacher competency area. It may entail course, or 
performance experiences in either academic or clinical or both. 

14 PliXIBlLITY refers to involvement of trainee in design of his 
oun program. This allows for different course work, styles 
or learning and rates of achievement . 

15. GUIDANCE is developing a system for personal and 

growth through the function of clinical team process, individual 

counseling and group directing. 



16. TMnTVTniTAT,IZE D INSTRUCTION consists of planning and conducting, 
with each pupil, programs of study and day-to-day lessons 
tailor-made to suit his characteristics as a learner. 



17 IN-SERVICE is the retraining state or experiences necessary to 
“intsi rih. msstery level for experienced 

Individualization, large scale retraining would be necessary. 



IR instructional mode is a basic plan to restructure all teacher- 
learner experiences to include specifying goals, assessing 
student achievement, diagnosing learner characteristics, 
planning programs with students, guiding students, and 
evaluating student progress. 



19. 



I.EA RNING ENVIRONMENT is the totality of experiences (in and 
out of school) which effect the particular pupil s learning. 
In the context of individualization, even when the ocus s 
on the imnediate goals of an instructional incident there is 
the assumption that the consequences of an instructional 
decision will be conditioned by the learner s total learning 
environment. 



20 LEARNING GOAL is specified behavior or objective to be 

demonstrated by the pupil or trainee after participating in 
a planned and measurable activity. 
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21. 

22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 



f.TBB RAL ARTS STUDIES refers to those humanities, arts, and 
icicnce courses or^xperience units which are offered ^ ^ 
school or college department linked with but not administered 

by the School of Education. 

mastery is the level of performance or achievement specified 
as necessary to gain certification. 

model is defined as a design of strategies „ 

iSer training in the direction of individualized instruction. 

OBJECTIVES is development of a description of practitioner 
behavior Ss practiced in a given setting for the purposes of 
(1) stimulating a more introspective analys * ® * 

practitioner's decision-making, (2) identifying dissonance 
«iuh laboratory research, (3) selecting inciden s 
experimental change, and (4) providing 

about teacher's decision-making benavior to suggest important 
laboratory research in human learning. 

PHASE refers to a significant portion of the 

iSdl^^idualized program. It does not necessarily 

the academic calendar, university organization or class status 

in the university degree program. 

ppnffRSfi TONAL KNOWLEDGE refers to those courses or experience 
units which form the^ase for establishing a profession of 
teaching. 

PUPIL refers to the elementary child as distinguished from the 
Itudent or tirainee in the teacher training program. 

RESEARCH is delimited here to knowledge (and prMedures to get 
new knowledge) about human learning and instruction. 

RESEARCH TRANSLATION is the process of getting what is known 
about human lei;^ and instruction into the practice of 
teacher, administrators, and other decision-makers in the 

schools . 

self-development is that process or system established by the 
trainee to appraise, interpret, and modify his objectives in 
the short or long range of his personal and professional growth. 

task is that which the pupil or trainee is expected to achieve. 

. TEAM TEACHING is used to describe the training and >^«training^ 
«oup in thTclinical setting. Functions of Instruction, role 
definition, and interrelationships among team members are 
re<iulslte to the definition. 
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33. terminal behavior refer* to behevior known f" ^ 

"trainee's repertoire at the time the teacher i» certified by 
the institution as having completed tte peri^ of ° 

for initial licensure for professional practice, Termina ^ 
h^havlor is related to but not an exact synonym or equivalent 
of teacher competencies . Terminal behavior 1* evidence o 
tcAchcr competencies* 

< 1 # tbatneg refers to tesclier esndidete or student* The tei^ 
iS r. uJed Lly to accommodate specification* of the 

U.S. Depertment of Educetion* 
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appendix a. 



PROCEDURE FOR ANALYZING A TASK OR COMPETENCY 



Procedure for Analyzing a T ask or Competency 

■ ■ « I I ■ < » ^ 

An evaluation or analysis process has varied starting points. As 

stated in Chapter One, it can even have a of^a*task’’^e"do, 

duite often we need only begin with an examination of a task we do. 

assuming its rationale is correct. «e 

rr'^iciently!'%fi2ated“n°Sh;p?e^ our task was to reexamine 

::?hodofogy to L Tndlvidualized methodology. Out of this assessment 
cdniB3 new *set* of competencies* 

In this section we wi i 1 analyze the first competency category, 

.xp.ri.iK.. .s;.”*,” Jr.bKl"pi not., 

t^rc^ettncy areas are branch-prone; in developing one competency 
you branch into others. 

In analyzing the first competency area, Specifying Learning 
Goals, we will use the following process: 

1 0 What should be taught is examined from a cultural, 

socletaU and philosophical view. (Are we meeting society's 
and children's needs? No. Then a whole new Model must be 
constructed.) 

2.0 Who should do the deciding? (in this case, it is a 
professional group, not a citizen group.; 

3.0 The new process or curriculum is categorized broadly. 

The examination of what should be taught is reduced to 
courses, packages, experience sets, curriculi^, or set 
of competencies, (in our cases crucial knowledges and 

competencies.) 

4 0 The package is assigned to an institution. Normally, 

assessment will specify which institution - home, ®hurch, 
school, does the teaching. (Ours is a university task.) 

5.0 Members of that institution further categorize the 
learning into areas or types of learning; cognitive, 
affective, values, concepts, fact, information, skill, 
or process areas, (In this case we are dealing with 
concepts, knowledges, and skills.) 



6.0 The specifications of the miniature properties of the 
learning are developed. (We will do this because we 
are offering this model as an example so that you may 
specify the properties of the other competency 
categories.) 

7.0 The specifications of the characteristics of the learner 
are developed; the learning is assigned on a hierarchy 
of individual needs. 

7.1 A competency can be regarded in many dimensions. 

It may be viewed asi 



7.11 A specified terminal behavior 

7.12 A remedial experience, or 

7.13 A direction for depth or analysis. 



If you are working with the educational aide role, the 

instructional performance is limited, ■''h® 

function of listening to children, i.e., getting feedback, 

and 'moiiitoring' the child in the learning task. (P'®®®®"* 

smile: "No, that is not red. Try once more. 

red block.") making marks on paper concerning the child s 

performance in terms of printed criteria. ^'^®® 

develop certain competencies and few need to be analyzed 

in depth. 



A teacher might be examined on every competency; 
sf hp fails he will be put to a series of remedial tasks 
underlying the competency or be ‘guided back* through 
terminals^that precede the final terminal. This would occur, 
for example, in student teaching. However, during "'J®''"' 
ship, the teacher might be judged on how he performs the 

terminal behavior with 'style| or glaa. 

intern might be required to discuss the theory behind the 

terminal behavior competency. 

miqht trace a particular competency for re-evaluat ion. 
institutions implementing the model will have ^he further 
obligation of stating learner characteristics, and fitting 
the learner to the specified learning task. 



8.0 The specifications of the learning setting are developed. 

Following is Competency Area One, Specif x Lo a bearnlO fl 
Goals, developed as a course, with experiences designated 
ITdeveloping terminal behaviors within the general 
competency area. 
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1 , Competency 



Arpa One. Specifying Learning Goals 



Annlv/ina tbA Rahavior Analysis A n oroach to Roalsettinq, Tes li 
niaanosinQ. and to Hicro-T<-«r.hino Experience. 



Broad Purposes of This Unit 



Analyzing teaching behavior and designing an instructional 
program for teaching on the basis of the analysis. 



In the process, training 
behavior and task analys 



teachers to use simplified 
is to plan and monitor their 



teaching. 



To give the beginning teacher basic experience in 
pre-testing. 

To begin to give trainee gross experience with children. 

To enable the trainee to study individualized curriculum 
with understanding. 



Specifications 

1.1 The trainee will concentrate on the teaching of one 
child in a controlled, monitored, video-taped 
laboratory, adapting to and teaching only one child 

at a time. 

1.2 Use PEP sensory, classification, mathematics, 
language, and gross motor skills curriculum. 

1.3 Be given handouts that describe the goal setting- 
diagnostic phase; the teaching phase (which 
interacts continuously with diagnostic in practice/. 

In this way the ability to do his own task analysis 
and, therefore, curriculum development will be 
developed. 

1 31 This is a chain, with numerous loops and 
branchpoints. We f i nd the fol lowi ng 
teaching tasks, in gross: 

1.311 Deciding whether something needs teaching. 

1.312 Deciding what children need instruction 
in a particular skill. 

1.313 Doing task analysis and behavior analysis 
of the task. (Studying children for 
variables in response behavior will 

come later.) 
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],314 Stating terminal behavior specification. 

1.315 Listing testing criteria and testing. 

1.316 Deciding whether or not child has 
responded correctly (including tests 
to make sure response isn't right for 
wrong reasons, and the necessity for 
adequately sampling behavior). These 
relate to task analysis, as the sub- 
terminals must be clearly in mind. 

1 317 Probing process, when child does not 

respond correctly. Asking appropriate 
questions and making appropriate 
adjustment. (Relates to a repertoire 
of teaching strategies.) 



1.318 Diagnosing and prescribing. 

1.319 Deciding on teaching strategies. 

The real teaching problem is doing *!’®®$.y5'"?here 
smoothly, effectively, and "on the spot. 
is no substitute for actually working with a cji Id. and 
this is intended as the beginning part of the teacher 

training program. 

There can be preparation for this interaction so that 
some skill in making discriminations is “P - 

advance, and there is at ’east a “^t^rs 

feachina behaviors and strategies available. Instructors 
s^J mis vi%o?ape tutorial sessions, which are stopped 
in critical poilt. Then, the student must decide what 
the source of difficulty is; or, for teaching ^ task, if 

there is any difficulty. For this, 
available the same set of preparatory materials 
teacher has going into the tutorial session: 
t^rm^nals, (?ask and behavior 

of teaching strategies. By using these in early stages 
of training, trainee is being prepared for later stages 

wherl hi will have to produce these 

this may be done through written or taped scr pts pr 

to Lalyzing tapes of others, and prior to being video- 

taped and analyzing yourself. 

Trainee works with children on the same tasks °r 

she has read or seen on film, doing diagnosi s, teach 1 ng 
and probing. He has documents (tests, terminal 
specifications, etc.,) available. 
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1.6 Trainee works with children on new tasks, still with 
documents provided, 

1.7 Trainee decides on teaching strategies, given terminal 
behaviors resulting from task analysis. For some of 
these, he actually works with children. 

1 8 Trainee now does task analysis, given random or terminal 
behavior. Through simulation, he gradually learns how 
to sequentially set goals by deducing previous terminals. 

1.9 Trainee designs an entire teaching sequence, beginning 
with terminal behavior specifications, and on through 
rest of chain. Following is a gross motor skill from 
which to start. 

1.91 Recommended - Gross Motor Skill •" (learning to hop). 

1.912 Compares own curriculum with provided 
documents. 

1.10 Trainee applies his specifications to child in testing 
situation, developing criteria and testing language, 

1.11 Practice in mirror the physical behaviors of testing: 
Controlling use of words in motivation session, direction 
giving and response; voice pitch, range, inflection, and 
emphasis of silence; facila expressions, such as warning 
glance, smile, raised eyebrows, stare, or “looks“ of 
disgust or happiness; and assorted hand, head, or body 
movements that would influence the response. 

1.12 Trainee samples across various kinds of teaching problems: 
concepts, motor skills, verbal chains, etc., with various 
age groups and types of learning histories, 

1.13 Generalization to classroom final paper. Two questions: 

1) How would you adapt to more than one child at a time? 

2) How can you administer and manage a classroom to 
provide as much individual or very small group instruction 
as possible? Teachers trained in this way will favor 
Individualized instruction and will work hard to arrange 
things so they can do it something which is not now 
the case. 

1.14 Assess video tapes of micro-testing and teaching. 
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1.141 Additional notes: A child is pre-tested when the 

teacher thinks he can pass the pre-test. This means 
the teacher must be constantly trying for feedback 
in the classroom. Q,uestions: Does the child tell 

you he is ready? Do you or the aide watch him? 

Here is another viewpoint: 

1.142 Think of the pre-test serving as a goal setter. 

If the child does not pass the test, he knows 
where he is going and knows what to do, and 
knows what he has to learn. 

1.143 Keep testing interaction to a minimum. 

1.144 Don't teach during the test. If the child doesn't 
know the difference between long and short, one 
can point it out and see if there is immediate 
retention. You can then try to complete the task. 

1.145 Going along with current descriptions of intelligence, 
try to foster independence, and after testing, give 
the child directions, and materials, and/or tell 

him he can get information from parents, peers, 
work. Wean him from his dependence on adults as 
the information source. 

1.146 Wait for feedback from him. 

1.147 Passing the post-test should now be an exciting 
process. If he does not pass it, treat it as a 
pre-test. (The child may del iberately not learn 
in order to get your attention. If this is^the 
case you may have to set up a unique incentive 
system.) 

,15 Trainee does extensive study of I.P.I. and P.E.P. 

curriculum keeping a focus on language and conceptual 
development of ghetto children. For example: the 

development of discrimination as a building block for 
intelligence by considering memory skills, visual 
analysis skills, and problem solving skills, and how 
simple counting is basic to progress in mathematics 
skill sequencing. Trainee passes extremely comprehensive 

tests on this. 
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1.151 The accompanying task analysis chart identifies a number 
of interrelated behaviors required of the skilled teacher 
of reading. According to this analysis, a student's 
training as a reading teacher ought to begin with work 
in the specification and analysis of reading objectives 
(Behaviors A, B & C). This would be mainly via class- 
room discussions and assignments using university 
library facilities. With this work as a basis the 
student would be ready to profit from detailed study 
of the process of diagnosis in reading (Behaviors 
0, E, F). Some of this study might take place in a 
classroom setting (using case-studies, etc#) • 

However, teaching "laboratories" in which students are 
able to work with children in a protected setting and, 
are able to observe their own performance for the 
purpose of self-improvement will almost certainly 
be necessary if diagnostic behaviors rather than 
theories are to be learned. 

Development of teaching skills (Behavior G) should 
fol low the work on diagnosis. This is because all 
teaching that is adaptive to the learner necessarily 
involves frequent, nearly continuous, diagnosis. 

In short, diagnosis is a component of teaching, 
which is a far more complex behavior, involving a 
large number of subskills. Some of these sub-skills 
are shown on the behavior analysis chart (Behaviors 
K-R). These skills are not specific to the teaching 
of reading, but apply to all teaching behavior. Actually, 
reference could be made here to virtually all of the 
competencies listed in the preceding sections 5.0 
through 9.0 of II, A. The specific range of teaching 
procedures shown in the chart (Behaviors ?» K, L, M, N, 

O) were chosen mainly to emphasize that "providing 
Instruction" (Behavior G) does not necessarily mean 
standing in front of a class and talking, but 
organizing and managing all of the educational resources 

aval lable. 

Ideally, the student's work in these general teaching 
skills would take place before he was confronted with 
the task of teaching reading. Some of this work can 
take place in the university classroom, but well- 
structured observational and teaching laboratory 
experiences will undoubtedly be necessary to turn 
theory into usable skills. 



Ill 



prepare teeching 




113 




teaching roles 




114 




Debate on this: If PKP child 

needs success, start 1st 
sub-tensinal, if IPI, start 
terminal cell 



JB 

U 




d 


a 00 
a 00 




•H 

0 & 


4J (3 




•d SP 


0X3*^ 




43 e 


0 U 

m « 

o e e 

S 4J 4J 




3 5 






»4 

« « 

pt O 




116 




Reformulate 



To sub-terninal 
testing for new tesk 




117 

o 

ERIC 



The behavior analysis suggests that work in const; rue tlOS. 
instructional materials (Behavior J) should come at the 
end of the student's work in reading. A prerequisite 
for constructing materials is selecting them intelligently 
(I), and this in turn requires the ability to diagnose 
pupil's specific needs (F). The ability to analyze ^nd 
evaluate different approaches to reading instruction (H) 
is a prerequisite to selecting materials and depends in 
turn on the student's ability to specify and analyze 
reading objectives (B S- C). At this final stage of 
training a return to the university classroom is 
appropriate. The student will bring to discussions 
and written assignments considerable observational 
and laboratory experience which can be effectively 
organized and integrated in the course of analyzing, 
comparing and eventually constructing materials for 
reading instruction. 

],]$2 Task Analysis of Teaching Early Reading ; Description of 
Behaviors 

The student can take reading course concurrently with the goal setting 
unit. 

The teacher can : 

A. Describe phonetic, semantic, and syntactic characteristics of 
texts to be read at a given level. 

B. BehavioraPy define the terminal objectives for a given 
"level" of reading instruction. 

C. For a given terminal behavior (and a given approach to 
reading instruction) state or identify component and 
prerequisite skills which the child must acquire). 

D. Construct diagnostic instruments. 

E. Administer and interpret standardized diagnostic tests. 

F. Diagnose a child's specific instructional needs in reading 
and make an appropriate assignment. 

G. Given appropriate materials, provide instruction in each 
skill involved in the reading process. 

H. Analyze different approaches to reading instruction and 
compare their strengths and weaknesses. 
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I. Select appropriate instructional and "porting mate^ 
for reading instruction for a particular child 

J. Construct appropriate instructional materials for reading 
i nst ruction. 

K. Direct the instructional work of a classroom assistant 
or aide. 

L. Tutor an individual child. 

M Establish and maintain classroom patterns in which children 
instruct each other, formally or informally. 

M. Assign and supervise self- instructional programs and games. 

O. Instruct small groups of children. 

P, Develop and maintain motivation for reading, 

0, “Manage^ a classroom in which children are eng^ed in a 
variety of different activities at a single time. 

R soecifv reinforcers (both intrinsic and extrinsic) 

available in the classroom and plan a 

in which children are rewarded for learning activities. 



The termtnal behavior, which will be required 

a. a be.1. for judging the competency, end the pre te.t 
■Ituatlon. 
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APPENDIX B 



DIRECTING OFF-TASK PUPIL BEHAVIOR 



procedure for task ANALYZ I NG C OMPETENCY AREA 6 ,0 

r.afA nnry six is Directing Off-Task Pupil Behaviox* As stated, 
that Is the terminal behavior that will be required of the teacher 
trainee in the teacher education program. 

By task analysis, we mean stating the prerequisite 
behaviors (or competencies) that precede this c^etency area, 
i.e., a listing of learning activities that will 'teach* the 
competency, the criteria that will be used as a basis for judging 
if the competency Is learned, (or in the case in teacher education, 
the 'team' that will observe the candidate's performance and 
make an objective decision), and in some cases, the pretest 

situation. 



Most of the competencies involved in teacher education are 
those that must be 'acted out.' A Behavioral Objective usually 
encompases behavior such as ‘making a mark' on a test question; 
but in teacher education, many performance behaviors are not 
pencil and paper; but classroom performance in nature. That 
means that a 'supervising teacher' or guidance team must 
assess the behavior. Our current point of media development 
is inadequate to meet the demands of that kind behavioral 
statements and that kind of criteria direction. 
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6,0. Directing Off-Task Pupil Behavior 



6.01 



ThA re;=.r.her can describe d ifferent approaches to bphav iar 
control » 



Prerequisites: 



Competencies 1.0, 2.0, 3.0, ^f.O and 5.0, academic 
Studies and the professional knowledge bases. 




6,011 Lists all conceivable learning 
envi ronment» 



Judgment of List by team 
of advisors. 



6.012 Describes permissive, autocratic, 
La i ssez*“Fa i re , and cooperative 
environments; as example. 



Judgment of descriptions 
by team of advisors. 



6.0122 Relates with Theories. 

6.013 Creates critical incidents descrip- 
tive of listed environments. 



Peers act out incidents 
and make judgments. 



6.014 Views classroom environments on 
simulator and classifies them. 

6.015 Lists factors present in typical 
envi ronments. 

6.016 Hypothesizes about personality 
traits of teachers who choose 
particular environments. 



Instructor judges classi- 
fications. 

Instructor judges factors. 



Tests own hypotheses 



6.017 Chooses an approach best suited 
for a particular learning goal. 



Instructor judges 
appropriateness of environ- 
ment and goal . 



6.018 Chooses an approach best suited 

for a particular group of children. 



Supervising teacher 
evaluates effectiveness 
of approach 



6.019 Reads such texts as Behavior apd 
Misbehavior . J. Hymes, Prentice- 
HaI 1 ! and Summerhi 1 1 . as example. 



Passes written test on 
text In question 
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6.0 



Directing Off-Task Pupil Behavior (Cant.) 



6.02 The teache r can involve PUP.M.t-l.n 

acceptable PUP 1,1 conduct. 

Prerequisites! Competencies 1.0, 2*0, 3*0, 4.0 and 5*0. 

Academic and Professional Knowledge Bases. 




6.021 Creates an environment of pupil 

participation in student teaching 
or aide work; as examples, 



Judgment of 
supervising 
teacher. 



6.0211 When planning a unit in 
social studies allows for 
opportunities for children 
to work in major area of 

I nterest. 

6.0212 When guiding an individual 
in an individualized program 
allows pupils to choose own 
method of study. 



6.03 The teacher can inter vene promptly and fliml.^ 

to end deviant behavJi^ * 

Prerequisites: Competencies l.O, 2.0, 3.0, 4.0 and 5«0. 

Academic and Professional Knowledge Bases. 

ACTIVITIES CR . IJ£y ^ 

6.031 Practice on decision simulator. Chooses right decision 

^ on simulator repertoire. 

Repeats film on simulator 
until correct response 
is attained. 

6.032 Performs correctly in student Assessment of supervi- 

teaching. s*"9 teacher or team. 
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6.0 



Directing Off-Task Pupil Behavior (Cont.) 



6.04 



Prerequisites: 



Thft teacher can reinf orce acceptable behayi^ 
of DUPi Is . 



Competencies 
Academic and 



1.0, 2.0, 3.0, 4.0 and 5.0. 
Professional Knowledge Bases 



CRITERIA 



6.041 Set up a contingency management 

system on paper . 



Assessment of model by 
psychology professor 



6.0411 A contingency is the 
specification of the 
relationship between 
behavior and a subse- 
quent event. Setting 
up a system fol lows 
these steps: 



6.0412 Specifying the behaviors 
in a classroom you will 
want to count, being 
explicit and consistent. 
Materials to establish a 
base line for specifying 
the relationship would be 
a stop watch and graph 
paper; these would be used 
in an elementary classroom. 

6.0413 Counting the specified behavi- 
ors (either good or bad) for 

a period of time. (Examples: 
working independently, putting 
away materials, remaining in 
seat, hitting, raising hand.) 

6.0414 Observing the specified behavi- 
ors and recording a base line. 
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6.0 



Directing Off "Task Pupil Behavior (Cont.) 



The teacher can reinforce accept able behavior 
of pupils . (Cont.) 

ACTIVITIES CRITERIA 

6.0415 Beginning the manipulation 
by introducing a contingency 
noting consequence, and 
deciding on reinforcement. 

6.0416 Introducing the system and 
evaluating its* effective- 
ness. 

6.042 Collect base line data for another 
teachers system. 

6.043 Establish system in own room during 
internship. 



6.05 The teacher can determine sources o f deviant 

behavior . 

Prerequisites: Academic Coursework 

ACTIVITIES CRITERIA 

6.050 Analyzes the home as a component See Knowledge Systems 
in an environmental system; under- 
stands the roles and relationships 

amorig family members. 

6.051 Can do a case study of a child, 
including anecdotal records keep- 
ing, medical records, school 
achievement records, interview 
and projection techniques 



o 
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6.0 



Directing Off-Task Pupil Behavior (Cont.) 



6,05 The teacher can determine sources of deviant 

behavior. (Cont.) 



ACTIVITIES 



CRITERIA 



6.052 Can isolate and describe the roles See Knowledge System 
of mother, father, son, daughter, 

(uncle-aunt). In contemporary 
society. 

6.053 Can compare these roles In modern See Knowledge Systems 
society with duplicated roles In 

corresponding ethnic families. 

6.054 Can draw conclusions about certain See Knowledge Systems 
‘systems' producing value, concept, 

understanding, and skill development 
In children and deviant behavior. 



6.055 Can use socio-metric techniques and See Knowledge Systems 
record inter-relationships between 

siblings, child-parent, and child- 
significant person. 

6.056 Can relate other sociological See Knowledge Systems 

phenomena such as Immorality, family 

income, poverty level, color, caste 
and segregation, malnutrition, 
sibling dropout, crime and delinquency, 
etc., to the child In a particular 
chosen family environmental system 
and draw conclusions as to these as 
factors in causing misbehavior. 

6.057 Can capture and describe a See Knowledge Systems 

particular family's atmosphere 

and Interpret Its effect on a 
child's behavior In that family. 
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6.0 



Directing Off-Task Pupil Behavior (Cont.) 




6,06 The teach e r can initiate case studies whftiL 

9ff-task behavior continuall y obstructs taAK 

completion . 



Prerequisites: 



Knowledge of developing a case study: Competencies 

1.0, 2.0, 3.0, 4.0 and 5.0. 



6.061 

6.062 



CRITERIA 



Describe different approaches to Academic and Professional 
behavior control- Knowledge Bases. 



Reinforce acceptable behavior of Judgment of Team 
pupi 1 . 



The teacher can dete rmine sources of int.g.'^" 
personal conf 1 i ct . 



Prerequisites: Academic and Professional Course Work 



activities 



CRITERIA 



6.071 Analyzes self-reactions of 9.0 Personal understanding 

(conflict between child and 
teacher.) 



6.072 



Applies socio-metric instruments Professional Knowledge Base 
as interaction analysis techniques. 



6.073 



Attends course in Mental Health Established by course 

for the School Child. (Course instructor. 

Is preceded by a course or program 
Instituted in General Psychology, 
and Educational Psychology.) 
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6.0 



0irectin9 Off “Task Pupil Behavior (Cont.) 



6.08 The teacher can determine s ources of Inter 



W • 


oersonai conflict. 




Prerequisites: Academic and Professional 


Course Work 




ACTIVITIES 


CRITERIA 


6.081 


Assist in the resolution of 
Inter-personal conflict. 


Established by course 
instructor 


6.082 


Practice resolutions in student 
teaching. 


Supervising teachers 
assessment 


6.083 


Attending counseling sessions 
and/or work in clinics. 


Team Assessment 


6.09 


The teacher can distinnuish between 


habitual and temoorarv deviant 




behavior. 




Prerequisites: Academic and Professional 

Observational skills and 
child behavior 


Courses: 
records of 




ACTIVITIES 


CRITERIA 


6.091 


Determine sources of inter- 
personal conflict: attends 
course on Mental Health. 


Established by course 
instructor. 


6.092 


Assist in the resolution of 
Inter-personal conflicts. 


Team Assessment 
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6.0 



Directing Off-Task Pupil Behavior (Cont.) 



5 JO The teacher can dist inguish between habi^^al 

and temporary deviant_ behavior and LQt-€£" 
personal conflict . 

Prerequisites: Academic Course Work and Professional 

Knowledge Base 



ACTIVITIES 



CRITERIA 



6.101 Initiates case studies when off- 
task behavior continually 
obstructs task completion. 

6.102 Apply case study findings in a 
clinical environments and 
instructional setting as base- 
line data or specified state 
of the learner. 



Team Assessment 



Team Assessment 



The teacher can involve pupils per i od i ca.,lj.y 
in evaluation of behavior control procedure-S» 



Prerequisites: 6.01, 6.02, 6.03, 6.04 and 6.05, etc. 

ACTIVITIES CRITER J A 

6,111 Student teaching experience. 



Supervising teacher 
assessment. 



6,12 The teacher can use consultation from 

col leagues and Dara-professl yn^l^ fn dealing with 
behavior control and direction. 



Prerequisites: All previous 



CRITERIA 



6.121 Assistant Teaching Experience 



Assessment 
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APPENDIX C. 



MATHOEMATICS MODULE 



MATHEMATICS TEACHER EDUCATION HOOUU 

SHOWING 

INDIVIDUALIZED INSTRUCTION 



The knowledge base in mathematics for el^ntary teachers 
is provided in a series of 20 units. Each unit uses an instructional 
i^driich is representative of the individualized instruction model. 
Included in the modei are academic and professional classes, 
individual study, and clinical experiences. 



A teacher trainee would progress through the math module in 
the following manner: 



1. Assessment: Placement tests on number systems. 

algebra, geometry is administered 
to determine the general state of 
the learner regarding achievement. 



2. Diagnosis: 



3, Long-Term Planning: 



4. Assessment: 



5. Short-Term 
Planning: 



6. Assessment: 



7. Alternative 

Learning Routes: 



8. Evaluating: 



Learner characteristics are 
recognized. 

A long-term plan is developed with 
the student. 

Pretests are administered for each 
specific unit. 

A short-term plan is deve lopped with 
the student. Alternative learning 
routes are developed. 

Posttests are administered for each 
specific unit. 

The student selects a learning route 
from alternatives. Different modes 
of learning are available including 
problem-solving labs and special 
help activities. 

Depth studies are initiated on 
subjects who have experienced 
difficulty in the process of 
following a learning plan. 
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The following outline of content would be included In the 
Mathematics Module:* 

A. Liberal Arts Component - A series of units regarding the general 
structure and process of mathematics as a field of knowledge. 

1. Introduction to Mathematics 

a. History of Mathematics 

b. Structure of Mathematics Knowledge 
c • Log i c 



B. Education Component - A series of units regarding math content 
for elementary teachers 

1, Structure of the Number System 

a. Sets 

b. The Set of Counting Numbers 

c. Numeration System 

d. Subtraction and the Set of Integers 

e. Elementary Number Theory 

f. The Rational Numbers 

g. Decimals and the Real Number System 

h. Finite Number Systems 

2. Algebra 

a. The Field of Real Numbers (Review) 

b. Linear Equations and Linear Inequalities In One Variable 

c. Functions and Graphs 

d. Systems of Linear Equations and Inequalities 

e. (Quadratic Equations and Factoring 

f. The Complex Number System 

g. Finite Number Systems 

h. Algebraic Structures 

3* Geometry 

a. Basic Ideas of Geometry 

b. Plane Regions in Geometry 

d. Space Figures 

e. Measurement 

*Parts of A and B of the module might best be prepared by faculty 
members from Liberal Arts and Education combined, and the division of 
responsibility for monitoring the operational phases of the model 
decided by the faculty members Involved. 
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c. 



Physical Resources 



1. Space Suitable for Independent Study 

2. Equipment 

a. Mathematics models 

b. Audio-Visual 

3. Printed Materials 



0, Staffing 

1. Lab Director - Math Educator 

2. Consultant - Mathematician 

3. Tutors - Math Specialists 

4 * Para-professional - Aides, Clerks, Managers 



The followinq diagram illustrates the sequences of elements 
:omprIstng°lK?hema?ics training 

nodule is related to a competency detailed in Chapter M. Th 

conventional pretest-prescription-posttest ^ 

to include assessing, diagnosing, planning, and helping, as 
processes of i ndi vidua 1 izati one 
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IMIVERSITY OF PITTSBURGH MODEL 
MATHEMATICS EDUCATIOH FOR ELEMMfTARY T EACHERS 

I^ARMIMG MODULE * 




Figure No, 26 General Teaching Mode for Mathematics Education. 



133-A 



1* Unit I - Sets 



A. Ob 1 ect i ves . . • 

This unit is designed to measure your competence to: 

1. Identify definitions and notations used In de loping 
the concept of set In elementary school mathematics 
programs. 

2. Interpret sets and relationships among sets by Venn 
diagrams. 

3. Prove relationships within mathematical sentences by 
using the properties governing the union and Intersection 
of sets. 



B. Schematic Representation of Mathemati cs Content 
See Illustration on following page. 



A. Content 

1 . Numbers 

2. Algebra 

3. Geometry 

C. Rationale 



The Idea of set Is widely used In mathematics. Several 
reasons justify the systematic study of sets. For example, 
the theory of set Is useful In studying the system of real 
numbers. In addition, the language of sets Is evident 
throughout contemporary elementary mathematics programming. 

This unit is a prerequisite for subsequent study since both 
the language and function of sets Is employed repeatedly In 
the study of the number system, algebra, and geometry. 



0. Materials 
1 . Texts 



o 
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SCHEMATIC REPRESEKTATION OF MATHEMATICS FOR ELEMENTARY 



s 
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Figure No. 27. Schematic Representation of Mathematics for Elementary Teachers 



a. RnilHina Mathematical C ompetence in the llcmntftr.Y. 

School “ Spencer and Brydegaard. 

b. nis7S;;^nq Me anings in ElwyntgrY Schopl - 

Gossnickle, Brueckner, Reckzeh. 

c. Flfimentarv Cnntemoorarv Mathematics - Ohmer, Aucoin, 

d. Stud°n°tn Mathematics - Vol. IX - "®i'®V«H*!sMSG 

Mathematics for Elementary School Teache 

e. Today's Mathematics - Heddens. , u i o 

f. in Aath^^cs for Elem entary School.. Booklet 

No. 1, Sets, NCTM. 

Programmed Materials 

a, Basic Mathematics - Goff Berg (Chapter ') 

b. Vaon„aoe of SetsT A Basic Systems Program - Mechner and 

Cook (Appleton-Century~Crofts-Lyons & Carnahan) 

C. fl Pronrammed Introducti on to Number Syst.cans - Drooyan 
and Hadel (Part 1) 



3. Fi 1ms 



Intersecti on of Sets - 15 min - McG-H 

Sentences and Solution Sets - 21 min - McG-H (S 2123) 

Sets. Niimbirs and Numerals ■ 30 min - SRA CM-3010) 



4. Filmstrips 

The Language of Sets , SUE, No, 55701 
The Language of Sets , Colonial Films, No. 

Modern Mathematics Scenes, . >et No. I, McG-H-07Ul5 



5. Labs (See Appendix l) 

A Block Lab (Educational Devel. Center) 
Creature Card Lab (Educational Devel. Center) 
People Pieces Lab (Educational Devel. Center) 



E. 



Sequence of Events^ 

1. Assessment - General (Placement Test) 

Learners are surveyed regarding their achievement in 
mathematics. All areas of the curriculum in mathematics 
are represented in the test. 



2. Diagnosis - General 



The characteristics 
order to accommodate 



of the learner are identified In 
his most efficient way of learning. 
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3. Assessment - Specific (Pretest) 



The pretest will serve to analyze the learners competence 

regarding set definitions, notations, Venn 

the properties governing the union and intersection of 



4. Alternate Learning Routes 

a. Most learners should first review at least one 
chapter on Sets in any one of the texts. 

b. Programmed material should be used after an exposure 
to Sets through the texts. 



c. Filmed material may be used as the student prefers. 
At least one film should be viewed on Sets. 



d. 



Filmstrips also are to be used at the discretion of 
the learners. If the student feels further 
reinforcement is unnecessary, he may select to avoi 
these materials. 



d 



e. Learners choosing to use the Problem Solving Labs 
may select to begin with any lab in this unit. 
Directions for the lab are clearly prepared. 



5, Assessment - Specific (Posttest) 



a. Prescribed Plan 

This posttest will evaluate the learners understanding 
of Set definitions, notations, Venn diagrams, and 
properties governing Set union and intersection. 

b. Problem Solving Lab 

Lab experiences will be assessed in terms of both 
the product and process. 



6. Evaluating 

a. Review the learning style of the student 

b. Evaluate the pretest-prescrlption-posttest phases 

in order to locate the area of difficulty 
0 , Prescribe the short* term experience 

d. Evaluate the short-term experience 
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CREATURE CARP LAB 



LEARNING 

OBJECTIVE: 



DESCRIPTION: 



EXAMPLE: 



DIRECTIONS: 



1. To write descriptions of sets of figures having 

some consistent feature. 

2. To classify figures according to the written 

descriptions of sets. 

This lab includes 15 creature cards. The student must 
Identify the features or attributes of two groups of 
figures. The final step of each card involves the 
classification of a series of figures in the third 
row of each card. 

Creature Card I 

1. Set A includes the figures which are labeled ‘Gligs.* 

2. Set B includes the figures which are not labeled as 

‘Gligs.‘ Write a description of Set B. 

3. Classify each figure in the third row as belonging 

to either Set A or Set B. 



Creature Card I 'Gligs' 
All of these are Gligs. 



n<uC 

None of these are Gligs. 





Which of these are Gligs? 




Follow the questions included on the enclosed worksheet. 
The difficulty of the task gradually increases such that 
Card 15 is usually considered the most difficult. 
Learners are free to select cards for this activity. 
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•A' BLOCK LAB 



OBJECTIVE: 

DESCRIPTION: 



DIRECTIONS: 



To make concrete representations of a variety of written 
descriptions using the language of set theory. 

This Lab includes 5 groups of 'A’ Block Cards. 

A wide range of directions are included on these cards. 
Usually, the student works alone. However, certain 
cards require the learner to have a partner. 

Answer sheets are not provided because of the diverse 
nature of each card. Learners should record appropriate 
responses on a separate paper. Identify each answer 
sheet with your name, date of completion, and card 
number. 

The $5 groups of cards are assembled as follows: 

Group I - Cards 4, 5, 6, 7» 8» 9» ^0 

Group II - Cards 14, 15, 16, 17, 18, 19, 20, 21 

Group III - Cards 23, 24, 25, 26, 27, 28, 29 

Group IV - Cards 31, 32, 33, 34, 35 

Group V - Cards 36, 37, 38, 39 

Each group of cards should be completed before 
proceeding to the next group. Groups should be 
followed in a consecutive pattern. Learners are 
free to select the number of cards for study in 
this Lab. 



pfnPIg PIECES \m 



OBJECTIVE: 



DESCRIPTION: 



DIRECTIONS: 



o 

ERIC 



To make concrete representations of a variety 
of situations to compare representations of written 
directions by working in partnership with another 
learner. 

The 'People Pieces Lab' Includes 16 cards of 
directions. The difficulty of tasks increases 
with each card. 

Learners will be required to apply their under- 
standing of attributes and values by use of a 
matrix. 

Learners are to work in pairs in this Lab. The 
responsibility for the organization of student 
pairs is the learners. 

Cards arc to be followed consecutively. Results 
are not recorded in written form, but the learning 
pairs must Interact to assess the product. The 
learners are free to use as many cards as desired 

in this Lab. 

Record should be kept of the number of cards 
completed, and the sequential location of this 
Lab in the total learning experience regarding 

sets. 
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APPENDIX D 



SCIENCE NODULE 



L 



o 
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imniJT.EnRE svp -™! SCIENCE 

Just as the entire program of 

the trainee for the new and ® program prescribes 

will ^erate, ° of elementary- school science 

must be consistent with t ^ profitable, there- 

instruction In which he f“®X^ln features of the emerging 

fore, to oirrlLlum, whose goals and Instructional 

jss'SH™ ««•;<”« "< 

grams of the past. 

vmile formerly -lence^as ofren 

for fun or ^ actual enjoyment. While good science 

teaching of science for mcouraee children to find answers 

programs of the past tried science curriculum 

\o problems set by the «“‘'®' »' Student's process skills 

places major emphasis on ®‘ienriflc data and to 

that make It possible for h m , ways. While past science 

organize and Interpret thOT ^ ^ jg a„j information, the 

programs were ^g^n "L concepts, principles, 

t^l'r^cre^ce^urr^^^^ P.rticular 

attention to the Interactions of science and society. 

H,- i-»«eher In the modern elementary school will be 
expecfedTo tUcf :crenfe'« "a process for Intellectual discovery 
and with emphasis on: 

1) the processes of scientific inquiry 

<«vinr-inle8 and conceptual schemes of science 

2) major concepts, principles, an h 



3 ) 



the social aspects of science 



It IS Clear that the teacher-s Tdrsprs: kSC 

is this ^le, the teacher must understand the 

TO be “’’I® and must himself have had some experl- 

S‘3 Z'SS'. ■‘"‘s"'-” 
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Unit SI 


The Nature of Scientific Inquiry 


S2 


Inquiry in Science 


S3 


Major Ideas of Science 


S4 


Social Aspects of Science 


S5 


Science and Children 


S6 


Science Instruction 



Units Si through S4 are part of the Liberal Arts segment of 
the teacher education program. Two or more alternative instructional 
nodes will be available for each of these units. Written appraisal 
tests will be constructed for units SI, S3, and S4 to masure 
mastery of the ideas included in the unit. Mastery will be assessed 
by performance tests in unit S2, which consists of carrying out a 
sciLtific investigation. Units S5 and S6 are part of the Education 
component of the program. Two alternative instructional modes will 
be available for unit S5, but only one instructional ^e, a 
practicum experience, will be offered for unit S6. The chart on 
the next page shows the instructional mode of the Science 
Knowledge System and indicates alternative routes (dashed lines) 
that an individual may follow. Further specifications for all the 
units are given on the following pages. 
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Figure No. 28 



Science Education for Elementary Teachers: 
Learning Module. 



UNIT SI THE HATURE OF SCIENTIFIC INQUIRY 



This unit Is Intcindcd to develop the prospective tescher s 
understanding of scientific Inquiry ^ so that he will have the 
necessary Intellectual base for conducting his own Inquiries and 
for helping elementary- school students to Inquire. An appraisal 
test which measures mastery of the Ideas of the unit Is taken 
by every student upon entry Into the program. If he has mastery, 
he need not study In this unit and may proceed to unit S2, Inquiry 
In Science; If his test result does not show mastery, he selects 
one of the three alternate learning modes offered for study In 
unit SI. Study In unit SI may be, but need not be, concurrent with 
study In units S3 and S4. 

The understanding to be developed In this unit Is defined by 
the set of Interlocking Ideas about the nature of scientific Inquiry 
that are outlined below. This outline Is a result of a reductionist 
analysis of scientific Inquiry Into Its substrata of levels of 
organization. In this view, scientific Inquiry Is a purposeful, 
complex, cybernetic system with multiple feedback loops. As a 
system, scientific Inquiry exhibits becoming, being, and behaving, 
and these have been used as the major categories of the outline. 

Becoming, being, and behaving are Interconnected. Becoming 
refers to the historical aspects of scientific Inquiry and may be 
represented as progression along a timeline. Being refers to the 
structure of scientific Inquiry at a particular point In time and 
may be represented by a cross-section orthogonal to the timeline. 
Behaving consists of the application of processes by means of 
which the system of scientific Inquiry In being responds to stimuli, 
which serve to regulate the system through displacement-correcting 
responses. History produces structure, and structure determines 
function; becoming gives being, and being Is capable of behaving. 

IDEAS CONCERNING THE NATURE OF SCIENTIFIC INQUIRY 

I. General 

A. Definition -SCIENCE IS AN EXPLORATION BY MAN OF THE NATURAL 
UNIVERSE THAT SEEKS ORDERLY RELATIONSHIPS AMONG PHENOMENA AND 
THAT IS SELF-TESTING. 

1. ASSUMED ARB: A UNIVERSE THAT IS ORDERLY AND THAT 

SENSATIONS MAY CONTAIN INFORMATION ABOUT IT. 
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- the data of scbhcb abb observatiohs that cam be 

‘ remTED BY AMY MORMAL FBRSOM WITH APPROPRUTE IMSTRUMENTS 

AMD TRAINING. 

1. Unique event* occur, but evidence on then 

if there i» confidence that anyone in a poiition to 
obierve them vould hmve observed them. 

2 Those aspects of eKperience of interest to science are 
those which satisfy the available procedures for 
rationalizing data. 



C. Unity - Diversity 

1 THFRE IS UKITY IH SCIENCE DOE TO lURPOSE, SIMILARITY OF 
METHODS AND FACT THAT ALL DISCIPLINES STUDY SYSTEMS OF 
WHICH AT LEAST ONE COMPONENT IS BIOLOGICAL - THE OBSERVER, 
MAN. 



2 . 



Relative distinctiveness of two major types of 
disciplines. 



e) 



thoee having a strong temporal or historical eleMnt 
and for which both reductionist and compositionist 
methods are needed - principally evolving systems 



b) those for which the temporal or historical element 
is largely Ignored and for which reductionist 

aeem adequate - the so-called exact sciences 



II. Becoming - progression of science up to the present time 

A. THEORIES, LAWS OF NATURE, AND CONCEPTS OF SCIENCE ARE 
DYNAMIC AND CHANGE IS SELF -ACCELERATING. 



1. THE GROWTH OF IDEAS OVER TIME IS CHARACTERISTIC OF 
SCIENCE, 

a) An example is the distinction and historical 
derivation of ’'intelligible principles as 
contrasted with "general principles of science. 

2. IN SCIENCE, ANSWERING ONE QUESTION, RAISES MANY OTHERS. 

3 WHEN CONTROVERSY IN A PARTICULAR AREA OF SCIENCE HAS 
BEEN SATISFACTORILY RESOLVED AND A THEORETICAL 
EXPLANATION GENERALLY ACCEPTED, AN ERA OF RAPID 
ADVANCE IN THAT AREA FREQUENTLY FOLLOWS, 
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4. MODERN SCIENCE IS GROWING EXPONENTIALLY. 

m) the "REDOUBLING RATE" IS CURRENTLY LESS THAN A 
DECADE. 

b) MUCH SPECIFIC KNOWLEDGE BECOMES TRIVIAL AFTER A SHORT 
TIME EITHER BECAUSE IT CAN BE SUBSUMED BY A THEORY 
OR IT FAILS TO LEAD TO FURTHER DISCOVERY. 

B. SCIENTIFIC KNOWLEDGE IS TENTATIVE. 

1. WITHIN THE EVOLUTION OF SCIENTIFIC KNOWLEDGE, THE 

ORDER OF RELATIVE LONGEVITY IS: META- PHYSICAL 

PRINCIPLES, THEORIES, LAWS OF NATURE AND CONSTRUCTS. 

2. THE LAWS OF SCIENCE DEAL WITH INCOMPLETE CYCLES 
WITHIN WHAT HAY BE A TOTALITY OF NO CYCLES (AS IN 
HISTORY) . 

C. THE TREND IN ALL SCIENCES IS FOR THEM TO BECOME 
INCREASINGLY THEORETICAL AlH) EXACT, THE BIOLOGICAL 
SCIENCES BEING CURRENTLY MORE CORRELATIONAL AND THE 
PHYSICAL SCIENCES MORE EXACT. Models have become 
increasingly abstract and theoretical -- physical models 
give way to mathematical models. 

1. A natural law is a statement which has evolved from a 
definition to a mathematical equation. 

2. THE DEVELOPMENT OF INQUIRY IN BIOLOGY IS MOVEMENT 
PROM SIMPLE OBSERVATION, TO TAXONOMY, TO DESCRIPTIVE 
MORPHOLOGY, TO THE ADDITION OF ANALYSIS TO DESCRIPTION. 

3. SOME BIOLOGISTS ARE ATTEMPTING TO MOVE TOWARD 
DEDUCTIVE PATTERNS OF THOUGHT AND TO THE DEVELOPMENT 
OF DEDUCTIVE THEORIES, I.E. EXPLANATORY SYSTEMS THAT 
WILL BE PREDICTIVE. 

4. SCIENTIFIC THEORIES CONSIDERED TO EXPLAIN "WHY" 

BECOME, IN THE COURSE OF TIME, TO BE CONSIDERED AS 
DESCRIPTIONS OF "HOW." NEWER, MORE COMPREHENSIVE 
THEORIES THEN GIVE "WHY." 

5. TELEOLOGY HAS HAD AN EVOLVING ROLE IN THE BIOLOGICAL 
SCIENCES AND IN THE SHIFT FROM MECHANISTIC TO 
STATISTICAL CONCEPTIONS IN BOTH BIOLOGICAL AMD PHYSICAL 
SCIENCES. 
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III. Being - the current theoretlcel framework of the exact 

•clences and, where auch frameworka are developed, In the 
largely correlational aclences. 

A. PHYSICAL REALITY EMERGES FROM THE INTERACTION OP TWO 

ASPECTS OF EXPERIENCE: 

1. SENSE DATA or the Imnedlate - too apontaneoua and 
ephemeral 

2. CONSTRUCTS or the rational - too tub j active when 
unteated 

3. Interaction of aenae data and conatructa - VALIDITY 
AND RELEVANCE ARE THE CRITERIA BY WHICH CONSTRUCTS 
ARE SELECTED. 

a) VALIDATION IS A THREE-FOLD PROCESS and reaulta 

In verlfacta 

<l) CONSTRUCTS MUST UNDERGO IMPOSITION OF THE 

METAPHYSICAL REQUIREMENTS 

(a) logical fertility, multiple connect Iona, 
cauaallty, almpllclty acd elegancy, 
permanence and atabllity, extenalbllity 

(b) CERTAIN ASSUMPTIONS SERVE AS CONSTRAINTS 
AND GUIDES IN THE EVOLUTION OF SCIENTIFIC 
KNOWLEDGE AND THUS BECOME A PART OF THE 
STRUCTURE OF SCIENCE. 

(2) CONSTRUCTS MUST SUCCESSFULLY COMPLETE A 

CIRCUIT OF VERIFICATION. 

(a) circuit begins with aenae data 

(b) proceeda by meana of rules of correspon- 
dence to the constructional realm 

(c) constructs undergo logical transformation 
by means of constitutive definitions or 
operations 

(d) return by rules of correspondence to 
sense data 



ERIC 
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(3) CONSTRUCTS MUST ESTABLISH RULES OF 

CORRESPONDENCE (epistemic definitions or 
correlations) WHICH LINK DATA TO CONSTRUCTS; 
among more common examples, in order of 
depth of penetration into constructional 
realm, are: 

(a) rules of reification 

(b) assignment of qualities not read from 
data <e.g«, mass) 

(c) operational definitions (color as a 
wave length) 

(d) sensory representation (graphing) of 
phenomena not directly sensible 
(construction from mathematical/ 
instructional processes of a property 
such as field strength) 

(e) che assertion of entitles from a given 
complex of data electrons, photons 

b) RELEVANCE IS THE EXTENT TO WHICH VERIFACTS ARE 
EMBEDDED IN AN ALREADY ESTABLISHED THEORY, a 
web-like structure of constructs interrelated 
through constitutive definitions 

(1) CONSTITUTIVE DEFINITIONS MAY BE LOGICAL OR 
MATHEMATICAL OPERATIONS OR RELATIONS. 

(2) DEDUCTIVE FERTILITY EMERGES FROM THE INTERPLAY 
OR TWO 1K)DES OF DEFINITION, CONSTITUTIVE AND 
EPISTEMIC. 

c) THE CONTEMPORARY STATUS OF CONSTRUCTS DEPENDS ON 
WHAT OPERATIONS DEFINE THE CONSTRUCTS, WHAT 
CONSTRUCTS ARE EQUALLY SUPPORTED BY THESE 
OPERATIONS, AND WHAT OTHER FACTORS GIVE PREFERENCE 
TO THE PREFERRED CONSTRUCTS. 

d) PHYSICAL CONSTRUCTS ARE MULTIDIMENSIONAL; l.e.. 
Instrumental, paper-and-pencil, and verbal 
operations may each contribute to the definition 
of constructs. 
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4. VERIFACTS (valid constructa) ARE THE 

REALITY, ALTHOUGH THEY ARE NOT ALL OP PHYSICAL REALITY. 

m) "CONSTRUCTS ARE NOT VALID BECAUSE THEY REFER TO 
SOMETHING REAL; THEY DENOTE SOMETHING REAL BECAUSE 
THEY HAVE BEEN FOUND TO BE VALID. . .REALITY IS 
CONFERRED JOINTLY BY THE PROCESS OF FITTING NEW 
PARTS INTO AN ALREADY EXISTING STRUCTORE ^BY 
™ tmnnFSR OF EMPIRICAL VALIDATION," (MARGENAU) 



b) THREE KINDS OF VERIFACTS MAY BE RECOGNIZED: 

(1) SYSTEMS “ constructa which aarve in a 
aubatantival role as a carrier of observable 
properties 

(2) STATES - consist of quantified observable 
properties used to define and describe systems 

(a) selection of properties to be used to 
define a state is crucial 

(b) criteria for sufficiency must be invoked 

(3) OBSERVABLE PROPERTIES - two types 

(a) possessed ^ those which apparently are 
unaffected by observation 

(b) latent - those which apparently are 
affected by observation (those for which 
the rules of correspondence must be 
statistical) 



B. The nature of natural law and theory and their roles in 
determining the nature of physical reality 

1. NATURAL LAW - A GENERALIZING CONSTRUCT WHICH INTER- 
RELATES STATES OF A SYSTEM or a class of systems 
AND IS FORMULATED IN A SINGLE STATEMENT. 

a) A LAW MAY BE AN INDUCTIVE GENERALIZATION BASED ON 
RELATIONS FOUND TO HOLD IN OBSERVED DATA, or on 
other laws which are directly or indirectly based 
on such relations. 

b) A LAW MAY BE DEDUCED FROM THEORY in which case it 
potentially provides another link between theory 
and observable data* 
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c) LAVS ASE STATABLE AM) VERIFIABLE 

OF THE THEORIES WHICH MAY EXPUIN THEM OR HAVE 
nTtrvia RTfiE TO THEM. 



(1) B«ch term u.ed in stating a law hna meaning 
independently of the law; i.e., is an 
observable, directly or indirectly. 



d) LAWS HAVE LIMITED PREDICTIVE AHD EXPLANATORY 
POWER. 



(1) Some biologists admit polytypic concepts 
into law-like statements that preclude 
prediction in the sense usually required by 



(a) Functional analysca, so widely used in 
biology, do not produce cKplanatory 
schemes which become parts of theories 
in an exact science, and such a method- 
ology may not be capable of yielding 
such explanatory schemes. 



2 THEORY - DYNAMIC INTERRELATED WEB OF CONSTRUCT, 

* COHSTITUTING a POSTULATIONAL SYSTEM, WHICH PROVIDES 
™ SSl CoS in terms OF WHICH LAWS CAN BE 
TU'POD'DoRTP.n nRDUCED AND EXPLAINED. 



a) THEORY HAS GENERALITY AND PREDICTIVE AND 

EXPLANATORY POWERS TRANSCENDING LAW. 

Q\ ien8t one of the entitles used in the 
postulates is defined only Implicitly by 
the context of the postulates and is not 
derivable from observed data. 

(2) More degrees of freedom are available (than 
for laws) because of complex symbolic 
structure of theories and relative freedom 
in selecting entities. 

(3) There are differences between deductive 
theory and inductive generalizations. 

(a) A SYSTEM OF CLASSIFICATION IS NOT A 
DEDUCTIVE SYSTEM, ALTHOUGH IT MAY 
PROVIDE SUGGESTIONS AS TO RELEVANT 
RELATIONSHIPS. 
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b) THEORIES HAVE CORRECTIVE, HEURISTIC AND 
EXPLANATORY FUNCTIONS. 

(1) THEORIES ARE PROPOSED AS PRELIMINARY 
PHENOMENOLOGICAL DEVICES IN THE HOPE 
THAT THEY WILL FACILITATE THE DISCOVERY 
OF MORE ADEQUATE EXPLANATIONS. 

c) IN ORDER FOR THEORIES TO FULFILL THESE FUNCTIONS 
THEY MUST HAVE THREE MAJOR COMPONENTS: 

(1) AN ABSTRACT RELATIONAL STRUCTURE that la the 
logical tkeleton of the explanatory ayatem, 
and that implicitly definea the baaic notiona 
of the atructure (analogous to ay a tern in lawa) 

(a) THE ORGANIZATION OF BIOLOGICAL CONCEPTS 
BY MEANS OF A TWO-DIMENSIONAL GRID, WITH 
LEVELS OF ORGANIZATION ON ONE AXIS AND 
"BEING: ORGANIZATION;" "BEHAVING: 
REGULATION;" AND "BECOMING: HISTORY" ON 
THE OTHER AXIS IS A USEFUL PATTERN OF 
VISUALIZATION. 

(b) Some biologiata utilize model-explana- 
tions and theories made up of families 
of models and currently see these as the 
only theories in some areas of biolbgical 
inquiry. 

(c) THE TERM "MODEL" MAY BE USED IN THE 
BIOLOGICAL SCIENCES IN THE PHRASE A 
"FAMILY OF MODELS" AS DEFINING A THEORY 
WHICH SERVES TO INTERRELATE CONCEPTS AT 
DIFFERENT LEVELS OF ORGANIZATION. 

d) THEORIES ARE VALIDATED IN MUCH THE SAME WAY AS 
MORE RESTRICTED CONSTRUCTS, through a circuit of 
verification, but in addition, SUCCESSES OF A 
THEORY ARE MEASURES MOT ONLY OF ITS USEFULNESS 
BUT ALSO OF ITS CREDIBILITY. 

3. There are diatinctiona in atructure and development 
between the inductive and deductive aapecta of theory. 

a) THE PROCEDURES OF CONTEMPORARY SCIENCE USE 

INDUCTIVE AND DEDUCTIVE PROCESSES IN AN OVERLAPPING 
INTEGRAL RELATIONSHIP. 



o 
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b) ALL COmCSPTUAL 8CTOB8 AM “1“ 

VraiCH IM TUM HAVE BIEH IH fART ACHIEVED THROUGH 
DO TAD nisniinTTOMS FROM EXISTING THEORMS, 



c) In their inductive orgenleetlon, theorlee ere 
•tructured by the coneequence reletlon, end In 
their deductive enelyele, by the deflnebillty 
relation. 



d) A DIVERSITY OF THEOMTICAL ®Lp 

PRAGTICIH6 BIOLOGISTS ATTEMFTIHG TO EXPLAIN LIVING 

ARAANTSMS . 



(11 There ere inherent llnltetlone in current 

petterne of explenetlon (etetletlcel enelyele 
end probebility), 

(2) S(^ BIOLOGISTS ACCEPT NON-CAUSAL EXPLANATIONS. 



IV. 



Behavine - etraln relieving reeponeee to internal end external 
«^e..e8, .ff“ted by procL... vhlch .r. Int.gr.lly lnt.r«oy.« 

with structure (Being) 



A. Stresees or stimuli - two sources 

1. internal - metaphysical principles of consistency, 
completeness end simplicity 

2. external - supply of sense date 

B. The Scientist and His Methodology - ’’DOING YOUR DAMNDEST 
WITH YOUR MIND, NO HOLDS BARRED” (Bridgman) 



1. A theoretical scientist's work does not Involve 

manipulation of physical materials other than those 
which are Ixanedlate aids to his thinking - pencil, 
paper, chalk, computers, etc.; but the amount of 
effort even an experimental scientist devotes to 
manipulation of physical materials, compared with that 
given to thinking, is as the exposed part of an Iceberg 
is to the submerged. Yet, IT IS THIS FUSION OF THE 
RATIONAL WITH THE EMPIRICAL WHICH GIVES SCIENCE ITS 

UNIQUE POWER. 



153 



2. Certain general abllltiea are frequently needed by 
gK)ft acientlets* Ttioee marked vlth an (E) are of 
greater importance to a acientiat primarily engaged 
in experimental mork, thoae marked with a (T) to 

a theoretician* An aateriak (*) indicatea that the 
importance of the ability variea depending upon the 
area of acience in which the acientiat worka* 

a) ABILITY TO COHMOmCATE EFFECTIVELY 

b) ABILITY TO THINK CRITICALLY 

c) ABILITY TO ACCURATELY RECORD AND DI8CRXBI 
OBSERVATIONS (E) 

d) MANIPULATIVE SKILLS (E) (*) 

e) A FACILITY IN MATHEMATICS (T) (*) 

£) ABILITY TO DESIGN APPARATUS AND CONTROLLED 
EXPERIMENTS (E) (*) 

g) ABILITY TO SEE PROBLEMS FROM A BROAD, OVERALL 
PERSPECTIVE (T) 

3. Problema to be aolved (atraina to be relieved) are 
uaually indentified by an alert peraon who obaervea 
an inatance of inconaiatency, incompleteneaa , or 
unneceaaary complexity in the exiating theoretical 
atructure, or who obaervea aome phyaical phenomenon 
not adequately explained by the exiating theoretical 
atructure, 

a) SCIENCE PROCEEDS IN A PIECEMEAL MANNER, EVEN THOUGH 
IT ALSO AIMS AT ACHIEVING A SYSTEMATIC AND 
COMPREHENSIVE UNDERSTANDING OF VARIOUS SECTORS OR 
ASPECTS OP MATURE. 

4. The attack on a particular problem in acience involvea 
the CYCLIC INTERACTION of the inatigating obaervation, 
exiating theoretical atructure, imagination and 
abatraction, analogy and certain aemantic conatrainta, 
the acientiat" a creative ability and hia conatrainta on 
creativity, metaphyaical principlea; hypotheaea; 
deduction from hypotheaea to prediction, with theory 

and rulea of correapondence entering in; experimentation, 
which includea; the carrying out of a procedure 
deaigned to enable an obaerver to obaerve that which waa 
predicted (the dealgn required theoretical atructure, etc.) 
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and permeating all of these are the relevant character- 
istics of the scientist /observer himself. Thi«, 
SfiTRUTIPIC PR0B1£M SOLVING IS A COMPUSX, DYNAKIC PROCESS, 



a) THE WELL-PREPARED MIND OF AN INQUIRING SCIENTIST 

IS ESSENTIAL FOR DISCOVERY. 

(1) Today, scientific research is sufficiently 

complex to necessitate long years of training 
for roost types of work. This training usually 
Includes several years of study after gradua- 
tion from college. 

b) THEORETICAL C(MSTRUCTS ARE OF CRUCIAL IMPORTANCE 

importance in the search for new knowled^. 



c) IMAGINATION AND ABSTRACTION ARE ^ 

CHARACTERISTICS OF THE PROCESSES OF DISCOVERY IN 



SCIENCE 



d) ANALOGY IS A 1®TH0D OF DISCOVERY, BUT ALSO IT LACKS 
COMPLETE AND UNIQUE CORRESPONDENCE. 



a) THE WORKING SCIENTIST INVENTS HIS SIGNS IN ORDER 
TO MAKE PRESENTATIONS OF PISINCMKNA — THE RELATION- 
SHIPS MTWEEN THESE SIGNS AND SYMBOLS AND THE OBJECTS 
OF INTEREST TO SCIENTISTS ARE THE SEMANTICAL 
COMPONENTS Of SCIENCK. 



(1) MAN IS AM INTERPRETER OF NATURE AND, AS A 
CONSIQOSMCE, THE STUDY Of LANGUAGE IS AS 
ESSENTIAL TO THE SCIENTIST AS THE STUDY OF 
OBSERVATION. 

(a) THE RECORDING (M OBSERVATIONS AND THE 
CREATION OF HYPOTHESES ARE IMPOSSIBLE 
WITHOUT EACH Of THESE. 

(b) NATURAL LANGUAGE HAS DECREASING UTILITY 
AS A SCIENCE DEVELOPS. 

(c) A DELIBERATELY CONSTRUCTED AND APPROPRIATE 
LANGUAGE CAN SERVE SCIENCE BY SERVING AS 

A CHECK ON UNAIDED INTUITION AND BY 
EXTENDING THE SCOPE OF INTUITION. 
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1) It li only whtn ont utti ont l«ngu«g« 
that raductlon it pot tibia in tatking 
to cofjpara thaotiat — whan languagat 
ara mixad, only intarpretability it 
pottible in making cowparitont. 

ii) If tcianca withet to remain within 
the domain of the physical language, 
there are many phenomena with which 
it it impottible to deal - those 
areas which require the use of sensible 
object language, person language, and 
coomunity language. 

iii) Set theory and symbolic logic provide 
clarification of relations, utilize 
the extensional point of view, and 
assists in constructing a more 
controllable language. 

f) MODELS AND VISUALIZATIONS ARE USED BY THE SCIENTIST 
TO ASSIST HIM IN ORGANIZING HIS RELATIONSHIPS INTO 

A UNIFIED WHOLE AND TO ASSIST HIM IN THE FORMULATION 
OF HYPOTHESES. 

(1) The term ’’model" may be used in science to 
illustrate various sets of relationships and 
may be linguistic, mathematical, mechanical, 

etc. 

(2) THEORIES AND MODELS ARE IDEALIZATIONS THAT 
ARE WIDELY USED IN SCIENCE, BUT CANNOT BE 
CLAIMED TO REPRESENT CORRECT PICTURES OF 
NATURE. THEY ARE NOT EVEN, IN THEMSELVES, 
ATTEMPTS TO DEFINE AN "ULTIMATE REALITY." 

g) CHANGES IN METAPHYSICAL PRINCIPLES CAN BRING ABOUT 
PROFOUND CHANGES IN THE STRUCTURE OF SCIENTIFIC 
KNOWLEDGE. 

h) The essential relationships within all exact or 
deductive sciences are logical and mathematical. 

1) THE MOST WIDESPREAD AND CONCLUSIVE PROCESS OF 
SELF-TESTING IN SCIENCE IS TESTING BY MULTI- 
PLICATION OF RELEVANT OBSERVATIONS WHICH CAN ONLY 
INCREASE CONFIDENCE WITHIN A NARROWING RANGE OF 
PROBABILITY. IF CONFIDENCE BECOMES SUFFICIENTLY 
GREAT AND THE RANGE IS ENCOMPASSED BY THE HYPOTHESIS, 
THE HYPOTHESIS IS SAID TO BE CONFIRMED. 
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(1) obftrvatloni tbo«t which «r# 

poltntlally capublc of dlcprovlng tho 
hypotb«»li» 

(«) PREDICTlOlf IS ONLY A SFECIAL FOtM Of 
MKLIVAHT OBSERVATION: TOAT FOR WHICH 

FAILURE TO OCCUR WOULD DISPROVE THE 
HYPOTHESIS. 

(b) Prediction it poiilble only when the 
tenns within the prlnciplee of eclence 
heve been given their operetionel 
definitione. 

(c) Prediction is inade more difficult in 
biology by the unique event end 
appropriate logical* mathematical, and 
syntactical procedures will be needed to 
cope with explanatory, or deductive, 
theories and processes in which such 
unique events may need to be provided for. 



j) Observations and ideas may lead a scientist to 

predict certain phenomena and behaviors in nature, 
and he must question nature to find out whether his 
predictions are correct. CARRYING OUT EXPERIMENTAL 
TESTS AND MAKING ACCURATE OBSERVATIONS ARE THE 
SCIENTIST'S MEANS FOR ASKING SUCH QUESTIONS. 

(1) THE RELATIONSHIP OF THEORY TO OBSERVATION IS 
CRUCIAL — WITHOUT THEORY MAN DOES NOT KNOW 
WHAT TO OBSERVE. 

(2) RELATIONSHIPS MUST BE EXPRESSED IN TERMS OF 
SPECIFIED VARIABLES. 

(a) IN CERTAIN SCIENTIFIC EXPERIMENTS, WHERE 
ALL THE SIGNIFICANT VARIABLES HAVE NOT 
BEEN CLEARLY IDENTIFIED, IT IS NECESSARY 
TO USE CONTROLS. IN A SIMPLE CONTROL 
EXPERIMENT, THE CONTROL SAMPLE IS TREATED 
EXACTLY THE SAME AS THE EXPERIMENTAL 
SAMPLE EXCEPT FOR THE EXPERIEMENTAL 
FACTOR. 

(3) INSTRUMENTAL OPERATIONS HAVE A CRITICAL ROLE 
IN DEVELOPING PHYSICAL CONTENT IN CONCEPTS. 
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(a) Sci«ntiiti doing re§«arch frequently require 
ipecielised Inetrumente end equipment to 
carry out experlmente and make obeervatloni . 

AS IXPERIMIHXS BECOME MORE ^ 

SOPHISTICATED, IMPR0VEMEOT8 

THE SCIEHTIPIC IHSTRUMEHTS AMD EQOIPMEMT 

EMPLOYED. 

M THE AVAILABLE AND CREATED INSTRUMENTS ARE 
^ ^ mT OF THE CONSTRUCTIONAL ACTIVITY 

WHICH AN OBSERVER CARRIES FORWARD EXPERIMEN- 
TATION WHICH RESULTS IN A FURTHER DEFINITION 
OF REALITY. 

1) INTRODUCTION OF A NEW INSTRUMENT OR 
TECHNIQUE MAY LEAD TO A NEW EPOCH OF 
SCIENTIFIC PROGRESS, 

(c) NO OBSERVATION RECORD IS UNDERSTANDABLE 

^ WITHOUT KNOWLEDGE OF THE THEORY WHICH UNDERLIES 
THE INSTRUMENTS USED IN OBSERVATION, 

(d) ALL THAT REPETITION AND INSTRUMENTAL 

^ ^ REFINEMENT CAN DO IS TO GENERATE A DEGREE OF 

CONFIDENCE THAT A MEASUREMENT 
time and under given condltlone) LIES WITHIN 
A CERTAIN RANGE, Inference from obeervation 
into account the aize of the range an 
the degree of confidence. 

(e) With many phenomena THE WHOLE POINT OF 
OBSERVATION IS NOT AN EXACT MEASUREMENT OR 
DETERMINATION OF OCCURRENCE BUT ESTABLISH- 
MENT (to eoDoe degree of confidence) OF A 
PROBABILITY. 

k) Operational analyeie has become an important part of 
methodology. 

(li THE NATURE OF OPERATIONS PERFORMED BY SCIENTISTS 
IN DEVELOPING EXPLANATIONS OF NATURAL PHENOMENA 
DETERMINE THE NATURE OF THE EXPLANATIONS, 

(2) DUfFERENT OPERATIONS REINFORCE AND SUPPLEMENT 
EACH OTHER. 

1) THE ORDERED OBSERVER IS A CONSTRUCTOR OR REALITY. 
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(1) THERE IS AN INSEPARABLE RELATIONSHIP 
BETWEEN THE BACKGROUND OF A PERSON AND 
HIS DISCOVERY AND INTERPRETATION OF 
NATURE. 

U) Other Areas o£ man's thinking or 
beliefs, In religion, logic, 
mathematics, technology, etc., may 
Influence his views in an area of 
science. 

(b) A SITUATION SHOULD NOT BE INTER- 
PRETED IN TERMS OF THE OBSERVER, 

BUT HIS ROLE SHOULD BE INTERPRETED 
REALISTICALLY IN TERMS OF THE 
SITUATION. 

, The processes by which scientists verify hypotheses. 

a) The falsity of an alleged fact or theory in 

science can be determined, although the 
scientist cannot know whether the theory or 
fact is "true” in an absolute sense. FOR A 
SCIENTIFIC FACT OR THEORY TO BE ACCEPTED BY 
SCIENTISTS, IT MUST BE SHOWN TO BE NOT 
FALSIFIED BY EVIDENCE THAT HAS BEEN GATHERED. 

(1) Science has selected, as its criteria for 
truth, sense data which can be comprehended 
and checked by everybody with appropriate 
training. 

(a) If an alleged fact is false, it will 
be detected by multiple observations 
of the same phencmena by different 
persons. An alleged fact is accepted 
when multiple observations by 
different people concur. 

(2) THE RELEVANCE AND VALIDITY OF THE 
CONSTRUCTS OF SCIENCE ARE DETERMINED BY 
THE THEORETICAL STRUCTURE OF SCIENCE. 

b) A THEORY OR MODEL IS HELD TO BE VALID TO THE 
EXTENT TH^iT OBSERVATIONS CHECK WITH DEDUCTIONS 
DERIVED FROM IT. If observations do not check 
with predictions made from a theory or model, 
it may be held with restricted scope, or it 
may be discarded in favor of a more adequate 
theory. 
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(1) Princlpltf art confirmtd through thair 
conttqutQcaa (principlta + oparatlonal 
dafinltlona of terina * phyatcal hypothaaia)* 

(a) THE PRINCIPLES OF SCIENCE CAN BE VALID 
ONLY WHEN THEY REFER TO A SYSTEM, OR 
SYSTEMS, OF REFERENCE. 

(2) TO BE OF VALUE AND INTEREST IN SCIENCE, A 
SCHEME MUST ALLOW PREDICTION OF A LARGE 
NUMBER OF APPARENTLY UNRELATED OBSERVATIONS. 

(a) IF A SCIENTIFIC THEORY OR SOME PART OF IT 
IS FALSE, IT WILL PREDICT PHENOMENA THAT 
CANNOT BE FOUND THROUGH EXPERIMENTS OR 
OBSERVATIONS BY COMPETENT INVESTIGATORS. 

(3) VARIOUS OPERATIONS, MATHEMATICAL CONVENIENCE, 
SIMPLICITY, AND COMMON SENSE PLAY A ROLE IN 
THE ACCEPTANCE OF CONCEPTS. 

(4) SCIENCE ALONE IS UNABLE TO DECIDE ON THE 
VALIDITY OF THEORIES OF HIGH GENERALITY. 

(5) SIMPLICITY, HEURISTIC POTENCY, AND GROWTH 
POTENTIAL ALL CONTRIBUTE TO THE VALIDITY OF 
A THEORY. 

C. Science's "behaving" results In two types of scientific 
Inquiry. 

1. IF PROCESSES EMPLOYED ARE SUCCESSFUL IN RELIEVING 
STRAIN WITHOUT ALTERING STRUCTURE (refinement, 
completion, or Improved articulation within existing 
structure) THE CHANGE IS SAID TO BE REVERSIBLE AND IS 
CHARACTERISTIC OF NORMAL, STABLE OR COMPLETIVE INQUIRY. 

a) stable inquiry - "constructing an edifice without 
questioning the plan" (Schwab) 

b) KNOWLEDGE IS CUMULATIVE IN THE SIMPLE SENSE OF 
ACCRETION. 

2. Although a process may alleviate a local strain, it may 
also fail in this, or generate a more general strain. 
EXISTING STRUCTURE MAY BE INCAPABU OF ASSIMILATING 
THESE STRAINS AND IRREVERSIBLE CHANGE (change which 
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results in modification of structure) RESULTS. SUCH 
CHANGE IS CHARACTERISTIC OF EXTRAORDINARY, FLUID, OR 
GENERATIVS INQUIRY. 

a) Since scientists are seeking explanatioM of 
natural phenomena in terms of abstract ideas, it 
is inevitable that DIFFERENT INTERFRETATIONS OF 
A GROUP OF PHENOMENA WILL ARISE. At such times, 
there will be disagreements and controversies 
among scientists about the interpretation which 
best fits the observations. SUCH CONTROVERSIES 
PROVIDE STIMULUS TO FURTHER RESEARCH, as scientists 
seek evidence to resolve the conflict. 

b) fluid inquiry ■ ”a mode of investigation which 
rests on conceptual innovation, proceeds through 
uncertainty and failure, and eventuates in knowledge 
which is contingent, dubitable, and hard to come 
by." (Schwab) 

c) DISCOVERY IN FLUID INQUIRY IS PARTICULARLY 
DIFFICULT BECAUSE OF THE DUAL NATURE OF THE EVENT. 

(1) SELECTION OF OBSERVABLES - Properties used to 
define states must be necessary and sufficient 
as determined by relations which mediate 
between them at all times. 

(2) ESTABLISHMENT OF RELATIONS - expressed as 
logical or mathematical relations among the 
observables . 

(3) observables cannot be selected without laws 
and laws cannot be formulated without 
observables, thus, THE TWO MHST BE DISCOVERED 
(invented) HAND-IN-HAND. THIS IS THE TASK 
FOR WHICH CREATIVE GENIUS IS NEEDED. 

d) SCIENTISTS CREATE INNOVATIVE THEORIES THROUGH USE 
OF ANALOGY, METAPHOR AND IMAGINATIVE BREAKS PROM 
THE CONSTRAINTS OF LANGUAGE AND LOGIC OF EXISTING 

THEORY. 

e) AS A NEW THEORY GAINS ACCEPTANCE IT HAS PROFOUND 
EFFECTS ON EXISTING THEORY. 

(1) All parts of the existing structure must be 
re-examined. 
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(a) Old theorlei may have to ba modlflad 
or difcarded. 

(b) Laws fflutt be reinterpreted in teme of 
the new theory. 

(c) Previoualy rejected facte, laws and 
theorlee may now be Incorporable. 

(d) The correlative, heurlatlc and 
explanatory functions of the new theory 
must be explored. 

(e) Reformulation and restructuring may be 
extensive. 

(2) ACCEPTANCE OF A NEW THEORY IS MUCH LIKE A 
CHANGE IN GESTALT IN WHICH THE ELEMENTS 
BEING INTERPRETED ARE CONSTANT BUT A SWITCH 
IN INTERPRETATION OCCURS REQUIRING ABANDONMENT 
OF THAT PREVIOUSLY HELD IN FAVOR OF ONE 
COMPLETELY DIFFERENT. LITERALLY, A NEW WORLD 
OPENS UP. 
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Alternate Learning Modes 



In an individualiaed program of study, account should be taken 
of the fact that the way in which any one student learns most 
effectively is not the most effective learning mode for all students* 
Since mastery of the ideas or skills in a unit of learning is the 
desired outcome, the particular route through which a student achieves 
siastery is of secondary ianportance* In fact, our ignorance of the 
learning process is so great at present that we actually have no 
very clear or dependable notion about exactly how a learner masters 
an idea or skill* It seems reasonable, therefore, to make provisions 
for as many alternate routes toward mastery as is feasible, so that 
an individual may choose a learning mode which appears to be beet 
suited for him. 

In this unit, as in other units of the Science Knowledge System, 
several alternate learning modes are offered. The student, with 
assistance from his counsellor, selects one of these modes and 
carries out the learning activities designated in it. After com- 
pleting his study, he takes the unit appraisal test to demonstrate 
the extent of hie understanding of the ideas in the unit. If the 
test results indicate mastery, he proceeds to another unit of his 
program of learning* If he has not achieved mastery, additional 
study in the unit is indicated, for %diich a different learning 
mode may be selected. For Unit Si, the following three alternate 
learning modes have been designed. 



SI Mode A - Analytical Study 

This mode centers on the analysis of reports of scientific 
research in order to bring out, discuss, and clarify the character- 
istics of each inquiry. Two kinds of materials are used: 1) the 

•’Invitations to Enquiry” developed by Schwab, 2) series of original 
papers from different fields of science. Group discussions and 
interaction are employed in pursuing the analysis of the source 
materials. For details on the procedures and scope of this learn- 
ing mode, see: Joseph J. Schwab, editor. Biology Teacher Handbook 

(John Wiley, New York, 1963), pp. 45-226; Joseph J. Schwab. 



SI Mode B - Inductive Study 

In this mode, selected case histories, each concerning the 
development of a major scientific Idea, are studied in order to 
induce generalisations about the nature of scientific inquiry which 



arc Illustrated in the cases* The case histories are chosen from 
those available In two series: 1) the "Harvard Case Histories In 
Experimental Science" developed by Conant, 2) the "History of 
Science Cases" developed by Klopfer. The Induction of generallza** 
tlons from the samples of Inquiry In the cases Is facilitated 
through group discussions* For a fuller exposition of this learn*’ 
Ing node, see: L*E« Klopfer, "The Teaching of Science and the 

History of Science," Journal of Research In Science Teaching, 
vol* 6, no* 1 (1968) 



SI Mode C - Didactic Study 

Intended primarily for Independent study, this learning mode 
consists of the reading of selected books In the philosophy of 
science* Students employing this mode may meet together Informally 
from time to time to discuss and compare Ideas found In the read- 
ings, but this Is not necessary; the written words of the authors 
’^are the source of learning In this mode* Books on the reading list 
Include: 



S* Toulmln, 
M* Walker, 
M* Beckner, 
R* Harre^ 

E* Nagle, 



The Philosophy of Science: An Introduction 

(Hutchinson's, London, 1953)* 

The Nature of Scientific Thought . (Prentice-Hall, 
Englewood Cliffs, N*J*, 1963)* 

The Biological Wav of Thought . (Columbia Unlv* Press, 
New York, 1959)* 

An Introduction to the Logic of the Sciences 
(Macmillan, London, I960)* 

The Structure of Science (Harcourt, Brace and World, 
New York, 1961)* 



T*S* Kuhn, The Structure of Scientific Revolutions (Unlv* of 
Chicago Press, Chicago, 1962)* 



J* H* Woodger, Biology and Language; An Introduction to the 

Methodology of the Biological Sciences (Cambridge 
Unlv* Press, New York, 1952)* 

P* G* Frank, Philosophy of Science; The Link Between Science and 
Philosophy (Prentice-Hall, Englewood Cliffs, N*J*, 
1951)* 
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Unit S2 - Inquiry in Science 

Thi, unit is designed to develop the student’s 
the processes of scientific inqui^. C^etrace In ® 

Is needed by the elementary- school teacher who will instruct in 
iclence curriculum vhere the students are to leara the s^c 

•kills. The organisation of the unit “wtag. 

ful way of developing the desired competence is through the caring 

of afactual scilntlfic investigation. In this 
not only uses the process skills, but also experiences the flavor, 
thrill and hardships of scientific inquiry. 

Since very few students have previously carried out a scientific 
investigation. Unit S2 i. ^uir^ of al^st , 

posttest to obtain credit for mastery of Unit S2.) Mastery of uni 
SI, The Nature of Scientific Inquiry, is prerequisite for beginning 

work in unit S2, so that the student ^y ® con- 

scientific Inquiry when he already understands ® 

t«t The investigation of the unit may be carried out in either 

of^o aSteirte Naming modes. The unit 

of two parts: 1) laboratory performance tests of skill 

proc«.lf 2) preparation of a complete report of the investigation. 

The skills to be developed in Unit S2 are specified in the 
outline which follows. The arrangement of *^*'® d,® 

simpler skills first and proceeds to more 

or^rlng of the outline does not imply that this is the sequence 
in which competence in the processes of scientific inquiry is to 
be attained. 



S2.00 




The student will 



S2.01 

82.011 

S2.012 



OBSERVING 

Oboerve the properties of an object or situation 
by using all five senses. 

State the observations in quantitative terms 
whenever possible 



S2.00 



SKTLL IN THE PROCESSES OF SCIEWTIFIC IMQUIRY (cont.) 



The itudent 

52.013 

82.014 

52.02 

52.021 

52.022 

52.023 

52.024 

52.03 

52.031 

52.032 

52.033 



will 

Mftke obiervmtioni which describe changes of properties 
of the ob ject and describe the rate of these changes. 

Conaninicate accurately the results of observations. 



CLASSIFYING 



Identify and name properties of a set of objects 
which can be used as a basis for a single-stage 
classification. 

Construct one or more single-stage classifications 
of a set of objects. 

Construct a two or more stage classification of 
a set of objects. 

Use a classification system or key to identify 
a given object. 

USING NUMBER RELATIONS 

State a ratio as an ordered number pair and identify 
units of measure to associate with a ratio of two 
numbers . 

State the relationship between the process of 
measuring an angle and the process of measuring a 
length, area, or volume. 

UBBonstrate use of scientific notation in working 
with small and large numbers. 
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1 



S2.00 SKILL IN THE PROCESSESS OF SCIENTIFIC IHQUIRY (cont.) 



The itudent will 
S2.04 MEASURING 

S2.041 Order object! from most to least (or least to nost) 

of some property all the objects have in cosmoiiy 
e.g .. length, mass, volume, density. 



82.042 Measure an object using an arbitrary unit. 



52.043 

52.044 

52.045 

52.046 



Measure an object using standard units from the 
metric system. 

Measure quantities idilch combine two or more standard 
units, SjS** centimeters per second, degrees Celsius 
per minute. 

Estimate measurements of length, area, volume, tempera- 
ture, and others using arbitrary or standard units. 

Devise and use direct and Indirect measurements. 



S2.047 



Use various standard measurement scales applicable 
to different phenomena. 



S2.05 



PRESENTING DATA 



52.051 

52.052 

52.053 

52.054 

52.055 



Construct a bar or point graph of pairs of measure- 
ments . 

Construct a data table showing sets of quantitative 
and/or qualitative observations. 

Identify the controlled measurements and the uncon- 
trolled measurements In a table or graph of data. 

Name coordinates of points In two-dimensional graphs. 

Describe In words the trend or trends shown by the 
curve In a graph. 
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ERIC 



S2.0 



SKILL IN THE PROCESS OF SCIENTIFIC IMQUIRY (cont.) 



The itudent will 



S2.06 


INFERRING 


S2.061 


Distinguish between an observation statement and 
an Inference or Interpretation statement. 


S2.062 


Identify observations which support an Inference. 


S2.063 


Construct one or more Inferences from a set of 
observations . 


S2.064 


Describe additional observations which would test 
alternative Inferences based on a set of observa- 
tions . 


S2.065 


Distinguish between Inferences and broad working 
hypotheses . 


S2.066 


Construct a broad working hypothesis, given a set 
of observations and/or Inferences. 


S2.07 


PREDICTING 


S2.071 


Use a graph to Interpolate and extrapolate 


S2.072 


State predictions by Interpolating between observed 
events . 


S2.073 


State predictions by extrapolating beyond the range 
of observed events. 


S2.074 


Carry out observations or/and experiments to test 
Interpolated and extrapolated predictions. 


S2.075 


Order a set of predictions as to the degree of con- 
fidence that can be placed In them. 



168 



S2.0 



SKILL IN THE PROCESS OP SCIENTIFIC INQUIRY (cont.) 



The itudent 

52.08 

52.081 

52.082 

52.083 

52.084 

52.09 

52.091 

52.092 

52.093 

52.094 

52.095 

52.096 



will 



TESTING HYPOTHESES 

Construct e test of a hypothesis derived from a set 
of observations and/or Inferences. 

Construct a test of a hypothesis derived from a 
scientific principle or model (theory). 

Identify data from a test which support or do not 
support a hypothesis. 

Construct a revision of a hypothesis on the basis of 
data obtained from a test of the hypothesis. 



CONTROLLING VARIABLES 

Identify variables which may influence the behavior 
or the properties of a physical or biological system. 

Identify variables which are held constant, manipu- 
lated, or responding in an experiment. 

Describe an experiment using correctly the tenns 
variable , constant variable, responding variable^ 
and manipulated variable . 

Distinguish between conditions which hold a given 
variable constant and conditions which do not hold 
a variable constant. 

Construct a test to determine the effects of one 
or more variables on a responding variable. 

Identify, name, and test alternate variables which 
were not held constant and which may have influenced 
the responding variable in an experiment. 



S2.0 



crTT.T. TW THB WIflCESS OT SCIEMTIHC 






w (cont.) 



The itudcnt vlU 



S2.10 


INTERPRETING DATA 


S2.101 


Defcribe in « few oral or written sentences the 
Information shown in a data table or graph. 


S2.102 


Construct one or more Inferences from a comparison 
of the Information in two or more related tables of 
data or graphs. 


S2.103 


Apply rules to determine the mean, mode, median, 
range, standard deviation, and frequency distribu- 
tion of a set of data. 


S2.104 


Use the mean, mode, median, range, standard deviation, 
and frequency distribution to describe data and 
construct predictions or Inferences from this informa- 
tion. 


S2.105 


Construct one or more Inferences from pictorial data 
(diagrams or photographs) 


S2.ll 


p^lNI^JG 0PERATI0NAIM_ 


S2.111 


Identify variables or words for which an operational 
dennltU is needed, given an Inference, broad work- 
Ing hypothesis, model, question, graph, or data table. 


S2.112 


Distinguish between operational definitions and non- 
©perational definitions of the same object, event, 
or idea. 


S2.113 


Constxruct an operational definition which adequately 
describes an activity, object, or property of an 
object in the context in which it is used. 
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82,0 c^T” TM IT" os SCIENTIFIC HWVBI (c«“-) 

*yha itudfint will 



S2.12 


iiCTNT. MODELS (THEORIES! 


S2.121 


Identify a node! that la consistent with a set of 
obscrvAtlons And/ or inf oroncoi e 


S2.122 


Construct a hypothesis, inference, or observation 
basod on a modal e 


S2.123 


Demcmstrata the uae of a model to explain a set of 
obaervatlone and/ or inferences e 


S2.124 


Construct a modification of a model, given the original 
model and a sat of additional observations or exparl- 
mental results e 


S2.13 


PEPO^TpiG EXPERIMEl^TS. 


S2.131 


Distinguish between a description of an experiment 
which has tested an inference or prediction, and one 

which has note 


S2.132 


Identify and name variables in an experiment which the 
experimenter failed to hold constant for the purpose 
of the experiment# 


S2.133 


Construct alternate interpretations from those 
described in the report of an experiment. 


S2.134 


Construct a report of an axparimant that is sufficiently 
coigilete for another parson to be able to replicate 
the experiment# 
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Alternate Learning Modes, 

To provide for varying degrees of Independence of 
students! two learning modes are offered for conducting 
gatlon of Unit S2. (Por the rationale for offering alternate learn 

ing inodes, see the discussion in Unit SI#) 

S2 Mode A - Directed Investigation 

In this mode, the Instructor specifies 

gated and the student's task Is to fl^ a . should 

should be one for which the solution Is not known, or at 

be a significant variation or needed “ tdtidmt 

that was made previously. The Instructor also directs the studmt 

to the relevant literature on the problem and may 
procedures and techniques for the Investigation. Thweafter , ^ 
available as a consultant as the Investigation proceeds. The student 
maintains a chronological record of the progress of the 
cion. Including both his Ideas related to the 

obtains In experiments. When his work Is conplatad, he prepares a 
full report of hit iuvettlg»tion. 

Mode B - Undirected Inveetigetion 

The problem investigated In this mode is identifl^ and 
by the student. The problem may be generat^ through 
toterest In a particular area of the biologic^ or physical 
Sd/or through a Investigation. malnt««nce of ^ . 

record, and preparation of the report are the same as In 82 Mode A, 



Dnit 83 - Major Ideei of Science 

Comprehension of Important concepts, prtolples, ^ coMeptual 
ichemerof science Is the aim of this unit. Throu^ his stody In 
Unit S3, the student gains the essential background he ne^s for 
teaching elementary- school science. Since no amoimt of ataAy c 
encompass in detail the vast domain of scientific ’‘“"J**** . 

Ideas! the direction of study In this SaJlM 

ment of conceptual high points In the fabric of science. 

command of these hij(h points, the , 

•cxircat of supporting infornation to supply t^ specifics for a 
particular subject-mat tar topic When it is needed. 
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. £ iinll^ It Is MflUOMd thAt ft CWUpfttftllt 

in the concftpt. ftad 

scientist can best determine wha these are taken together, 

prlnclplftft in hi» ii«W “«> • -ei^ce. The ftcopft of idftftft included 

they represent the nftjor *“;;eture .ubjoctft under Uftrning 

in the unit is indiceted by the Uftt of lecture • J ^ ^ ^he kind. 

trsvir ‘ 

stm.'SpSJsn'. ir; ■> 

i( ftSftCftfted by the epprftiftftl tft.t for the unit. 



illtemftte T.e«mlng Mod... 

(cf. the discuft.ion of ftltemfttft Ueming .od.. in Unit SI.) 

S 3 Mode A - Lecture Series 

Th. .tud«it uho .ei«!t. thi. «^e 
..rle. of lecture., 

field, of .cieMe. A £.,id\ h« deliver, hi. lecture 

highli^ting the aft)or idee, in hi. tnm i«cture i. ftl.o video- 

or lecSre. to ft live ^tuftlly ^^^.^01 th. 

tftped for Inter ind^endmt ^ ^ ” * , jbi-«rv . where they cen 



Motion 

Forces in Mature 

Conservation of Energy 

Electricity and Magnetism 

Light and Electromagnetic Radiations 

Atomic Structure 

Chemical Change 

Chemical Equilibrium 

Carbon 

Thermodynamic s 

Quanta 

Relativity 

Stars and Galaxies 

The Earth in Space 

Geophysics 

Geochemistry 

(Biography of the Earth) 

Orgin of Life 
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Cell Structure endFunctlon 

Cellular Physiology and Blochenletry 

Development 

Heredity and Genetics 

Evolution 

Plant Life 

Plant Diversification 

The Green Plant 

Animal Structure and Function 

Animal Adaptation 

Animal Physiology 

Animal Behavior 

Microbial Life 

Ecology 

Reliable Reference Sources - Physical Sciences 
Reliable Reference Sources " Biological Sciences 



S3 Mode B - Significant Boohs 

This mode Is modeled on the well-known "Great Books Discussions c" 
The student reads the books suggested on the reading list and then 
meets regularly with other students In a small group to discuss the 
Ideas’ presented In the reading. A discussion leader provides leading 
questions as a focus for each group meeting. The significant books 
to be read and discussed Include: 



V. Welskopf, Knowledge and Wonder 
G.Murchle, 



G. Gamow, 
T. Bonner, 
E. Borek, 
M. Bates, 



Music of the Spheres: The Material Worlds from Atom 

to Quasars 

Mater. Earth, and Skv 
The Ideas of Biology 
The Atoms Within Us 
The Forest and the Sea 



G. and M. Beadle, The Language of Life 
M. Born, The Restless Universe 

B.C. Saunders and R.E.D. Clark, Order and Choas In the World of 

Atoms 
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H. Bondi, 
F. Hoyle, 
A. Ihde, 



Reletlvltv and Comnon Sente 
The Nature of the Unlveree 
The Devel opment Qi 



J. F. Sandfort, Heat Englnet 
(J. A. Mazzeo, The Design of Life) 

L« Eeeley, The Flnaanient o f Time 
D. J. Ingle, Life and Disease 

H.H. Rosa, A svntheala of E volutionary Theory 



>3 Mode C - Coinbined Mode 

If a student elects this mode, he does part of his study In the 

init through one mode and part through the '^be’ 

. student who has never taken a systematic c~^e in science ^y be 
ceconmended to take one or two such courses (M^e C), but 
itudy in Mode A and/or Mode B. Other mode co^lnations are 
«nder Mode D, and the student, with counselling, w order his le 
ing modes for this unit in the way best suited to him. 

Unit S4 - Social Aspects of Science 

The purpose of this unit is to develop the prospective teacher's 
understanding of the social aspects of science, which are an importmt 
component of the new elementary- school science curriculum. 
a^css of science refer primarily to the interactions of science a^ 
the larger society in which it flourishes, but they also include the 
Sterrefatlonship of functions within the scientific enterprise Itself. 

The understanding to be developed in this unit is defined '»y 
set of ideas concerning the social aspects of science that we wtlined 
below. This outline results from a functional and composltlonlst 
analysis of science in its Interaction with other compar*le l«veU of 

orgimization and with higher levels of “terna 

this point of view, is a complex system trtilch interacts with its sterna 

and internal environments. This system, like all 

becoming, being, and behaving. As in the outline for the ideas in 

Unit SI fo.v.l . these have been used as the major categories for the 

outline of IdeM in this unite 
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TDEAS COWCERMING THE SOCIAL ASPECTS OF SCIEMCE 



1. General 



A Definition - SCIEMCE IS MODERN MAN'S PRINCIPAL AND MOST 
SUCCESSFUL MEANS OP ADAPTING TO HIS ENVIRONMENT. 



1. THE VIEW THAT THE UNIVERSE IS RATIONAL IS SIGNIFICANT 
FOR MAN ' S ADAPTATION . 

2, THE PROCESSES OF INQUIRY MAKE SCIENCE A UNIQUE 
ENTERPRISE. 



II. Becoming - the soclo-historical development of icience 

1. HUMAN THOUGHT HAS CHANGED RADICALLY SINCE MEDIEVAL TIMES. 

a) MODERN SCIENCE IS A PRODUCT OF THIS CHANGE. 

b) SCIENCE HAS ACCELERATED AND INTENSIFIED THIS CHANGE. 

cl CERTAIN HISTORICAL AND PHILOSOPHICAL DEVELOPMENTS 
have influenced scientific THOUGHT. 



2. MODERN SCIENCE IS A RECENT DEVEIX)PMENT. 

3. OUR WORLD IS BEING CHANGED THROUGH SCIENTIFIC DISCOVERY. 



4. SCIENTISTS EXPECT A RAPID TURNOVER OF KNOWLEDGE. 

\ uOTN A rnuCEPT OR THEORY IS FOUND NOT TO CONFORM 
S OB^SnoS OrEmRIENCE THE CONCEPT OR THEORY 
S™ SlED OR REPLACED TO BRING IT INTO ACCORD. 

b) AT PRESENT, THE IDEAS IN MANY AREAS OF SCIENCE ARE 
CHANGING RAPIDLY. 

s SCIENCE IS NOT AND PROBABLY WILL NEVER BE, A FINISHED 
ISSSli rnRHEMAINS ALWAYS MORE TO DISCOVER. 

£ AC pTX7TTT7Pn MAN'S PRINCIPAL MEANS OF BI01XK3ICAL 

MaSXn! S^NCE M AN EVOLUTIONARY SPECIALIZATION mi 
S fSm TOrTpRIMITIVE. fSSSCIENTIFIC M^S O^LTURAL 
ADAPTATION, WHICH IN TURN HAD ARISEN FROM STILL MORE 
PRIMITIVE, PREHUMAN BEHAVIORAL ADAPTATION. 
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III. Being - the interlocking web of reeponslbllltlee Involving 
•clence, sclentlttt end society 

A. Science end the Humanities 

1. The study of science In our schools Is carried on 
without regard for the humanities and the study of 
the humanities Is carried on without regard to 
science; yet EACH IS COMPLEMENTARY TO THE OTHER. 

a) SCIENCE IS AMONG OTHER INTELLECTUAL AND ESTHETIC 
PURSUITS: THE SCIENCES ARE THEMSELVES A HUMANISTIC 

ENTERPRISE, AS MUCH AS LITERATURE, THE ARTS, 

HISTORY AND RELIGION CONNECTED CLOSELY WITH EVEN 
WHILE DIFFERING FROM THEM. 

(1) Work la the philosophy of science. In contrast 
to the work of science, Is devoted to 
providing a system of concepts and laws 
within which science, philosophy, and the 
humanities can fit. 

(2) THE GROWTH OF MODERN SCIENCE STEMS FROM 
MAN'S COMPELLING DESIRE TO UNDERSTAND 
HIMSELF AND HIS ENVIRONMENT. 

2, Stereotypes ~ what science and scientists are and 
are not 

a) The educated layman must understand that science 
Is not technology. It Is not gadgetry. It Is not 
some mysterious cult. It Is not a great mechanical 
monster. SCIENCE IS AN ADVENTURE OF THE HUMAN 
SPIRIT. 

(1) SCIENCE IS NOT MAGIC: scientists seek to 

explalc phenomena while magicians seek to 
mystify and entertain and to make explanation 
difficult. 

(2) Technology Is not the same as science: 
TECHNOLOGY INVOLVES THE MEANS OF BUILDING AND 
DOING USEFUL THINGS; THE AIM OF SCIENCE IS 
THE DEVELOPMENT OF KNOWLEDGE. 
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(*) The boundary linei between technology end 
applied acience and science (sonet lines 
called "pure science") and between technology 
and science are not always clear. 



^b^ INVENTORS AND DESIGNERS OF USEFUL DEVICES 
^ ^ STnOT SCIENTISTS, EVEN THOUGH THE MAKING 

OF A DEVICE (or machine) 

AuwTPATTnM OF SCIENTIFIC KNOWLEDGE. 



(3) SCIENTISTS DO NOT CLAIM THAT THEIR THEORIES 
describe an "ULTIMATE REALITY." 



b) Scientists as people 

(1) MEN AND WOMEN WITH A VARIETY OF PERSONALITY TYPES 
CARRY OUT THE DIVERSE TASKS IN SCIENCE. 

(2) THERE IS LITTLE FACTUAL BASIS FOR SOME OF THE 
POPULAR STEREOTYPES OF SCIENTISTS. 

(3) MANY GENERALIZATIONS ABOUT SCIENTISTS 

' ' TENDENCIES OF SUCCESSFUL PROFESSIONAL PEOPLE IN 
GENERAL (e.g., DEDICATION TO HIS OR HER WORK, 
EXTREMELY HARD-WORKING). 

(4) AS A GROUP, SCIENTISTS ARE ABOVE-AVERAGE IN 
GENERAL INTELLIGENCE. 

(5) Scientists do not necessarily display "scientific 
attitudes" when they are not engaged In tnelr 
work. As human beings, SCIENTISTS ARE 

TO THE SAME HUMAN WEAKNESSES, TEMPTATIONS, AND 
EMOTIONS AS ARE PEOPLE IN OTHER LINES OF WORK. 

Responsibilities of Society to Science and Scientist 

1 PUBLIC UNDERSTANDING OF THE DIFFERENCE BETWEEN THE 

S Woses of science and technology 

B Essential TO advancing our scunce and society. 

a) DISCIPLINED JUDGMENT ON MANY CONTEMPOR^Y SOCm, 
^ ECONOMIC, AND POLITICAL PROBLEMS EXISTS ONLY IN 
THE CONTEXT OF SCIENCE AND TECHNOLOGY. 

(n THE ABILITY TO GENERATE NEW KNOWLEDGE IN 
SCIENCE AND APPLY IT IN TECHNOLOGY IS Tffl 
NEW ECONOMIC DENOMINATOR IN TODAY'S WORLD. 
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(2) SCIIIKIE HAS POTENTIALITIES AMD LIMITATIONS 
IN SOLVING SOCIETAL PROBLEMS SUCH AS DISEASE, 
STARVATION, DEFENSE AND INSUFFICIENCIES IN 
RAW MATERIALS. 

b) PROPER APPLICATION OF DISCOVERY IS THE DOMAIN OF 
THE SOCIETY- AT- LARGE. 

(1) NO ONE COUNTRY, CORPORATION, GROUP OR PERSON 
HAS THE "RIGHT” TO A DISCOVERY. 

2. SCIENCE IS NOT ISOLATED FROM BUT IS TO A LARGE DEGREE 

A PRODUCT OF THE CULTURE IN WHICH IT EXISTS. 

a) CERTAIN SOCIAL, POLITICAL, AND ECONOMIC CONTEXTS 
ARE ESSENTIAL TO MAINTAINING THE INTEGRITY OF 
SCIENCE. 

(1) MONEY IS NEEDED IN SCIENCE FOR SALARIES AND 
FOR MATERIALS AND EQUIPMENT to carry out 
research projects, small or large. The cost 
of complex, large-scale, or long-range 
investigations is sometimes great. 

U) Scientists doing research require 

specialized instruments and equipment 
to carry out experiments and make 
observations. As experiments become 
more precise and sophisticated, 
improvements must be made in the scicn-. 
tific instruments and equipment 
employed. 

(b) Instruments and equipment used by 
scientists are generally made and 
furnished by non'^scientists. 

(2) FREEDOM OF INQUIRY AND COMMUNICATION AND AN 
ADEQUATE SUPPLY OF WELL EDUCATED MANPOWER ARE 
ESSENTIAL TO THE ADVANCEMENT OF THE SCIENTIFIC 
ENDEAVOR. 

(a) Secrecy requirements imposed by 

industrial and governmental establish- 
B»nts are not in the best Interest of 
science. 
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(3) SCIENCE IS INTERNATIONAL IN SCOPE, WITH 
SCIENTISTS COLLABORATING IN THEIR EFFORTS 
ON AN INTERNATIONAL SCALE. 

(«) Validation of ideas it an international 
endeavor: there it no room for 

nationalism in science. 

(b) The origin of a contributor it unimportant 
-- it is the contribution that counts. 

f^ 0 gponsibilitiet of Science to Scientists and Society. 

1. TO PROVIDE FOR SCIENTISTS AND FUTURE SCIENTISTS: 

a) SCIENTIFIC SOCIETIES 

(1) Scientific societies and associations arc the 
professional organizations of scientists. 

They promote the progress of science through 
their various activities and functions. 

(2) Nature of scientific societies: most are 

voluntary associations of scientists working 
in a particular field; some are sponsored by 
national governments; a few very large 
associations join together scientists from 
many specialized fields. 

b) SCIENTIFIC JOURNALS; highly specialized publica- 
tions which report current experimental and 
theoretical work; not designed for ’’popular” 
reading; serve, in part, as a forum for discussing 
ideas in a particular scientific field; often 
sponsored by scientific societies; thousands of 
journals are published in many countries to serve 
various scientific specialists; scientific journals 
usually carry little or no advertising and are, 
therefore, relatively expensive; there are also 
special technological journals, which contain 
gi^ticles more concerned with practical applications 
and usually carry industrial advertising; because 
of the tremendous and continually- increasing 
volume of publications, there are also special 
abstracting journals, which contain brief accounts 
of recent articles in a flald of science that have 
been published in many other journals. 
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c) HELP FOR THE PUPIL WHO HAS ALIEADY CB06IM TO MtCOME 
A SCIENTIST, TECHNICIAN, OR ENGINEER to coi^wrohtnd 
the huaenlttlc beslt and algnlflcance of hif llfe- 
•peclallty; and to ovarcoaia the ever-preaent danger 
that we may, in our achoola and collegea produce 
m apecialized and narrow-minded technician, whether 
in the reaearch laboratory or in the machine ahop 
or at the factory bench, and to teach him humility 
in hla role aa acientiat, aerving, not dominating 
aociety. 

2. PROVIDE FOR SOCIETY NOT ONLY KNOWLEDGE BUT A PARADIGM 

FOR GROWTH 

a) THE VAUJE OF SCIENCE LIES NOT IN THE SUBJECT MATTER 
ALONE BUT CHIEFLY IN THE SPIRIT AND LIVING 
TRADITION IN WHICH THE DICIPLINES ARE PURSUED. 

3. TO PROVIDE FOR SCIENTIST- TO- BE AND SOCIETY- AT-LARGE : 

a) ENTHUSIASM FOR THE INTRINSIC DELIGHTS OF SCIENTIFIC 
KNOWLEDGE, in part becauae it will make life 
enjoyable, in part becauae aociety haa an extreme 
need of good acientiata in every field of human 
difficulty. 

b) RICH AND VARIED EXPERIENCES OF INDIVIDUAL THINKING 
AMD CRITICAL ATTITUDES ON THE ONE HAND, AND OF 
COOPERATIVE ENTERPRISE AND MUTUAL AID ON THE OTHER. 



D. Reaponaibilitiea of Scientiata to Society and Science 
1. The aocial reaponaibilitiea of acientiata 

a) TO EDUCATE OUR STUDENTS ao that they may 
diatinguiah enda from meana, probabilitiea from 
certaintiea, evidence from propaganda, queationa 
from paeudo- queationa, rational belief from 
auperatition, and aclence from quackery 

(1) UNDERSTANDING THE INTERACTION OF SCIENCE AND 
SOCIETY IS ESSENTIAL TO PARTICIPATION IN THE 
INTELLECTUAL LIFE OF THE PRESENT AND FUTURE. 

b) TO BRING ABOUT A WIDER APPRECIATION OF THE ETHICAL 
IMPLICATIONS OF SCIENCE FOR THE COMMON GOOD 
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(X) to approciato tha coBBunallty of aclaiitiflc 
knowXadgt 

(2) to racognlxa that tha frulta of tha aciantiflc 
andaavor ara part of tha public truat 

c) TO UNDERSTAND THE IMPACT OP SCIENCE AND TECHNOLOGY 
ON MODERN SOCIETY AND ITS ATTENDANT PROBLEMS 

(I) to halp tha citizen invaatigata waya of 
incraaaing tha range and depth of under- 
atanding natural proceaaea and to relate 
thia problem of encouraging and exploiting 
acience to the many puzzling cooplexitiea 
of induatrial aociety 

(a) to recognize man's ability and potential 
to regulate hia environment 

(b) to be aware of the limitations of science 

(c) to offer rational opinions when Mking 
social and moral decisions 

2, Responsibilities of the scientist to science 

a) TO APPRECIATE THAT EMOTIONAL NEUTRALITY IS 
IMPORTANT IN MAKING SCIENTIFIC JUDGMENTS 

b) TO REALIZE THAT VALIDITY OF THE IDEA, RATHER THAN 
THE AUTHORITY OF THE ORIGINATOR, IS THE CRITERION 
OF ACCEPTABILITY 

c) TO APPRECIATE THAT PUBLICATION OF DISCOVERY IS 
ESSENTIAL TO SCIENTIFIC ADVANCEMENT 

(1) to realize that scientific Journals present 
results of investigations and discuss the 
validity of ideas on the basis of evidence 
rather than emotions 

d) TO RECOGNIZE THAT THE AIM OF PURE SCIENCE IS TO 
INCREASE MAN'S KNOWLEDGE OF THE PHYSICAL AND 
BIOLOGICAL WORLD WITHOUT RESPECT TO ANY PRESENT 
OR FUTURE GOOD OR EVIL. 

3. Responsibilities of the scientist to both science and 
society. 
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a) 10 UNDERSTAND AND APPRECIATE THE SOCIAL AND 
CULTURAL REUTIONSHIPS CF SCIENCE 



(1) to bocooe awaro of the ethoa of •odern 
science 

(2) to recognize the limitations of scientific 
knowledge 

b) TO UNDERSTAND THAT SCIENTISTS SEEK UNDERSTANDING 
OP THE UNIVERSE AND BETTERMENT OP MAN'S ESTATE, 
RATHER THAN PERSONAL GAIN 

(1) to realize that recognition for having made 
a discovery is, in itself, a reward 

(2) to realize that new discoveries are made 
public and immediately tested by the peers 
of the discoverer 

c) TO HELP IN THE ENLISTMENT OF ADEQUATE SCIENTIFIC 
manpower THROUGH CONCERN FOR EDUCATION 

d) TO STRIVE TO CLOSE THE GAP BETWEEN PUBLIC 
KNOWLEDGE AND THE FRONTIERS OF INQUIRY 

e) TO UNDERSTAND THAT IT IS THE RESPONSIBILITY OF 
THE SCIENTIST TO BE ABLE TO INTERPRET THE 
CONSEQUENCES OF HIS WORK FOR MAN'S COMMON-SENSE 
VIEW OF THE WORLD. 

f) TO HELP THE PUPIL TO UNDERSTAND THE POSITION OF 
HIS FUTURE JOB OR ACTIVITY IN THE PRODUCTIVE WEB 
OP SOCIETY AS A WHOLE, TECHNICALLY AND SCIENTIF- 
ICALLY AND SCIENTIFICALLY AS WELL AS SOCIALLY, 

SO AS TO ESTABLISH HIS SANE AND HEALTHY SELF- 
KNOWLEDGE AND SO THAT HE MAY ACT MORE INTELLI- 
GENTLY WITH OTHERS WHENEVER THERE ARE JOINT 
UNDERTAKINGS. 



IV Behavinc - THE INTERACTIONS OF SCIENCE WITH SOCIETY-AT-LARGE 
ARE RECIPROCAL: SCIENCE HAS MARKED INFLUENCES ON THE CULTURE 

IN WHICH IT EXISTS; AT THE SAME TIME, THE CULTURAL 
ENVIRONMENT OF THE SOCIETY- AT- LARGE INFLUENCES THE DEVELOP- 
MENT OF SCIENCE. 



o 
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A. Sociml influ«tic«i on icionce and acianttata 



1. SCIENCE IS, IN LARGE MEASURE, A PRODUCT OP 

OQvvATT.TNn CULTURE OF THE SOCIETY IN WHICH IT EXISTS 



a) Factora which determine how well acience will 
flouriah in a particular aociety include; 



(1) the conduciveneaa of the general climate 
of opinion to the kind of inquiry which 
acientiata puraue: 

(2j the maintenance of an adequate educational 

gygtem to train acientific inveatigatora and 
aupporting personnel; 

(3) the provision of sufficient financial backing 
for acience personnel, materials and 
institutions; 



(a) Today national governments and large 
industrial organisations frequently 
finance research in science. 
Unfortunately, most government research 
funds are committed to research on 
technological applications, while a 
relatively small amount goes into 
scientific research. 

(4) the state of development of supporting 

industries which supply Instruments, equip- 
ment, and materials needed in scientific work 

(a) Technology contributes tools and, 
frequently, questions to basic science. 

(b) Introduction of a new instrument or 
technique may lead to a new epoch of 
scientific progress. A new Instrument 
or technique lets the scientist see 
(literally and figuratively) more than 
he did before and thereby frequently 
makes possible a new line of 
investigation. 
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b) Sine* th* £®ctorf niftntioiicd in p4r*gr*pb •) v*ry 
from country to country *nd £ro« ti*t to tlvt» 
the extent of iclentific activity and achievementi 
vary from one nation to another and throughout 
the hiitory of any one nation. 

2. Social influence! on ecientiete 

a) A COHFLICT MAY ARISE BETWEEN A SELF-SEEKING 
SOCIETY AND THE SCIENTIST. 

b) DIVISION OF LABOR AND SPECIALIZATION IN OUR 
SOCIETY MAKE IT IMPOSSIBLE FOR AN INVESTIGATOR 

TO GUARD HIS DISCOVERIES FROM IMPROPER APPLICATION. 

c) ORIGINALITY, AS EXEMPLIFIED BY PRIORITY OF 
DISCOVERY, IS VALUED BY SCIENTISTS. 

3, Influence of society on both science and scientists 

a) THE NEEDS AND INTERESTS OF A SOCIETY OFTEN 
INFLUENCE THE KINDS OF PROBI£MS THAT ARE 
INVESTIGATED. 

b) THE SEPARATION BETWEEN SCIENCE AND TECHNOLOGY IS 
BECOMING VERY SMALL AND, IN SOME FIELDS, IS 
RELATIVELY NONEXISTENT. 

c) INSTRUMENTS EXTEND MAN*S SENSES AND MAKE IT 
POSSIBLE TO EXPLORE NEW AREAS OF INVESTIGATION. 

d) SECRECY CAN ONLY INHIBIT SCIENTIFIC PROGRESS. 

B. Influence of science on scientists and society 

1. Institutional pressures on scientists 

a) Many of the noble characteristics attributed 

to scientists are more a reflection of the nature 
of the scientific enterprise than of the 
personalities of scientists. WHAT ARE GENERALLY 
KNOWN AS "SCIENTIFIC ATTITUDES" ARE PERHAPS BETTER 
DESCRIBED AS PROFESSIONAL STANDARDS. The nature 
of scientific evidence is such that observations 
and experiments can almost always be checked or 
duplicated by other scientists, so that frauds 
and sloppy operators are rapidly detected. In 
the laboratory, therefore, the scientist will be 
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MB accurate y honaaty aelf-crtticaly and open- 
minded as he possible can. If he isn't, he 
will soon lose the respect of his colleagues, 

(1) IDEAS ARE RETAINED ONLY AS LONG AS THEY ARE 
VALID. 

(2) A SCIENTIST EXPECTS HIS IDEAS TO BE CHALLENGED. 

<3) CAREFUL VALIDATION OF IDEAS MAKES IT POSSIBLE 
FOR RESEARCHERS TO BUILD ON PREVIOUS WORK 
WITH CONSIDERABLE CONFIDENCE. 

(4) VALIDATION OF IDEAS ELIMINATES QUACKS AND 
CHARLATANS FROM SCIENTIFIC WORK. 

b) ANOTHER INSTITUTIONAL PRESSURE ON SCIENTISTS IS 
TO BE CREATIVE. The scientist cannot be merely 
a recorder of observations, for a large task in 
science is the development of new ways of thinking 
about what is observed and new techniques for 
observing. Thus, a definite creative effort is 
demanded of the scientist. This demand accounts 
for the appearance of certain personality tendencies 
among scientists, since creativity is a function of 
certain personality attributes, and non-creative 
people do not stay active as scientists. Many 
attributes which have been frequently observed 
among scientists as they work are those needed in 
other creative fields as well. Examples are: 

(1) patience 

(2) perseverance 

(3) dedication to work 

(4) imagination 

c) CONTROVERSIES IN SCIENCE ARE RESOLVED IN THE OPEN 
FORUM (either in meetings or through publications) 
OF THE PROFESSIONAL GROUP. A scientist's views 
are always subjected to the informed criticism 

of his colleagues, and it is expected that he 
should present all relevant evidence, appeal to 
experimental and observational data, and rely on 
logic, not rhetoric. 
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(1) Scitntiiti coomunicate with one «noth*r 

through aeetingi, joumalt, bookf, ptrtonal 
contacts, corrcspondenca. In£or*sl and 
formal contacts among sciantists ara aqual 
in Importance. Ideas, opinions, and 
apaculations are clarified and grow through 
informal give-and-take, letters, discussions.^ 
Publications make it possible for a scientist s 
work to be critically scrutinized by his 
colleagues and to be subject to repeated 
tests. 



2, Influences of modern science on society 

a) THE EVOLUTION OP SCIENTIFIC IDEAS AND SCIENTISTS' 
ACHIEVEMENTS IN UNDERSTANDING THE NATURAL WORLD 
HAVE GREATLY AFFECTED, AND WILL CONTINUE TO AFFECT, 
»puw rnMTiTTTnilS OF PEOPLE IN A SOCIETY • 



(1) The influence of scientific ideas on human 
thought are reflected in changes in orienta- 
tion and in the content of literature and 
philosophy. 

(a) Science makes contributions to man's 
common-sense view of the world. 



(2) Applications of scientific laws and 
principles accelerate, and often make 
possible the development of an efficient 
technology. Expanding technology, in turn, 
produces many economic readjustments and 
opportunities with their concomittant 
sociological changes. 

(a) Increased population, ’'automated 
unemployment," and nuclear-phobia are 
only a few of the societal problems 
created by science and technology . 

(b) There are vocational and leisure 
implications of scientific discovery 
and technological development. 
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(3) AppUcatlotit of fcitntiflc Idtms to problems 
of humen hemith end dlseese tytlp to elleviete 
people's suffering end often produce slgnlfi- 
cent chenges In demogrephlc cherecterlstlcs 
of society. 

(e) Innovetlon In science end technology 
mey reerrenge polltlcel reletlons end 
the world belence of power. 

(b) SOCIAL ASD ECONOMIC INyENTIONS MAY BE 
NECESSARY TO KEEP PACE WITH AND TO 
ENHANCE SCIENTIFIC AND TECHNOLOGICAL 
DEVELOPMENT. 

3. Influence of science on both scientists end society 

e) TODAY, SCIENTIFIC RESEARCH IS SUFFICIENTLY C(MPLEX 
TO NECESSITATE LONG YEARS OF TRAINING FOR MOST 
TYPES OF WORK. This treining usuelly includes 
several years of study after graduation from 
college. Although formal graduate work is not a 
sufficient condition for creative scientific 
accomplishments, it is usually necessary in order 
to secure employment as a scientist. The 
"gentleman scientist" is essentially a 
phenomenon of the past. 

b) THE DIFFICULTIES IN COMMUNICATION FOSTERED BY 
THE EXPLOSION OF SCIENTIFIC KNOWLEDGE ARE 
BECCMCNG PROHIBITIVE. 

C. Influence of scientists on science and society 
1. Influence of scientists on science 

a) BELIEF IN ORDER AND UNITY MOTIVATES THE SEARCH 
FOR REGULARITIES AND REPRODUCIBILITY OF PHENOMENA. 

b) SCIENTIFIC CONCEPTS AND THEORIES BEAR THE IMPRINT 
ON THE MAN WHO CREATED THEM AND INVOLVE HIS 
PERSONALITY. 
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2. Influence of tclentittt on tclence and aoclety 

a) THE INTERACTION BETWEEN THE SOCIAL AND 
INTELLECTUAL VALUES OF THE SCIENTIST PRODUCES 
THE DEVELOPMENTS OF SCIENCE AND TECHNOLOGY. 

(1) At different times, the activities of an 
Individual scientist may contribute to 
science, applied science or technology. 

b) A scientist may offer biased opinions when 
operating outside of his area of specialisation. 
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Alternate Learning Mod^_ 



(cf. the discussion of alternate learning inodes In Unit SI.) 



S4 Mode A - Group Inquiry 

In this mode, various problems related to the 
science and society are explored in a seminar format. Stimuli r 
the grip's inquiries are contemporary articles In ^gaaines and 
newspapers. The points of view expressed by the authors of the 
articles are analysed and related to more general ideas concerning 
“^ 80 ^ 10 ? aspects of science. Areas and topic, which are discussed 

include: 

1. Science, Technology, and Society 

a. The Race into Space 

b. Food Supplies for Tomorrow 

c. Energy Resources for a Technological Nation 
d! Pollution of the Environment 

e. Waste of Natural Resources 

f. Nuclear Warfare 

K. Man and the Computer 

h. Effects of Technological Progress on Human Behavior 



2. Science and Social Problems 



a. 

b. 

c. 

d. 

e. 

f. 



The Population Explosion 

Control of Disease 

Genetic Manipulation of Life 

Automation « 

views of Prominent Scientists on Contemporary World 

Problems 

Science and Political Systems 

Science and the Federal Government in the United States 



3. Science and the Humanities 

a. Impact of Science in Literature 

b. The Scientist in Fiction 

c. Science and the Poet 

d. Impact of Science in Art 

e. Architecture: Scientific or Artietic? 

f. Science and Music 
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4. Science and Philosophy 

fl Exoandinc Conceptions of the Universe 

b! Effects of Scientific Inquiry on Philosophic Thought 

c! Impact of Scientific Thought on Theology 



S4 Mode B - Individual Inquiry 

This learning mode consists of the reading of selected books 
dealing with the social aspects of science, Stu ents e ec "8 
mode mly sometimes meet together informally to discuss and compare 
idLs found in the readings, but the emphasis of this ““f® , 

individual's independent inquiry. Books on the reading list in 

J. Bronowski, Science an d Human Value_s 

C, P, Snow, The Two Cultures and the Scientific Revolution 



B. Barber, 



Science and the Social Order 



0. K. Price, The Scientific Estate 



B. Russell, 

J. B, Conant, 
G. Piel, 

J, D. Bernal, 
W. S. Beck, 

R. Gruber, 



The Impact of Science on Society 
Modern Science and Modern Man 
Science in the Cause of Man 
The Social Function of Science. 

Modern Science and the Nature of Life 
Science and the New Nations 



L. Leoy, Space; Its Impact on Man and Society 

G. R. Harrison, The Role of Science in Our Modern World, 

M. Nichalson, Science and the Im agination 

J, R. Oppenheimer, Science and the Comm on Understanding 
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Unit S5 - Science and Children 



The two foci of this unit are 1) the learning capacities and 
behaviors of children as they relate to their science learning, 
u pd 2) special considerations and techniques which apply to science 
Instruction* Coming after the student has entered the education 
sequence of the Teacher Education Program, the student's study in 
Unit S5 Is supported by his study In other units dealing with 
educational psychology, classroom management, and philosophy of 
education* The overall Intent of the unit Is to explore thc! Inter** 
connections between the science curriculum's content, which Is the 
concern of Units Si through S4, and the children who study science 
In the elementary school. 

The competence which the prospective teacher Is to develop 
through Unit S5 is specified In the outline below. In comparison 
with other units In the Science Knowledge System, the outcomes 
expected from work In this unit are much fewer, so that the student 
will probably spend a comparatively short duration of time In study 
here* Mastery of Unit S5 leads directly Into the practlcum experi- 
ence of Unit S6, which provides the opportunity for application 
of the student's Insights concerning science and children. 



S5 .00 COMPETENCE CONCERNING SCIENCE AND CHILDREN 

Thc prospective teacher of 
elementary school science will 



5.1 CHILDREN 

5.11 Recognize the great variety of Individual differences 

In students, e^.. Intelligence, creativity, social 
and cultural background, Interests; and the Implica- 
tions of such differences for their learning of 
science. 

5.12 Be familiar with the patterns of thought generally 

characteristic of students at their different 
developmental levels and the relationship between 
these patterns and the kind of science students 
can study profitably. 

5.13 Be aware of the wide range of behaviors which any 

Individual student studying science can be expected 
to display. 
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S.5.00 



r.OtvtPETENCE nONCERNIWG SCIENCE AMD CHllDREN (cont.) 



The proBoectlve teacher of 
elementary school science will 



S5.14 


Realize that there are differenc(B8 in frustration 
and tolerance levels among students and that these 
differences have Implications for their learning 
of science. 


S5.15 


understand that science leami^ can be 

kinds, e^.. cognitive, affective, f 

that each of these requires appropriate learning 

cxp6rl6ncc8 for tho student# 


S5.16 


Identify teaching behaviors and prograns most 
likely to elicit attitudnal and value learning 
in students . ’ 


S5.17 


Distinguish convergent from divergent thought 
processes and the conditions for eliciting and 
reinforcing each in science teaching. 


S3 .2 


cf!TF.KrnE INSTRUCTION^ 


S3. 21 


Formulate a statement to which he is committed 
regarding the purpose for the teaching of science 
in the elementary school. 


S3. 22 


Develop procedures for the teaching of science 
which encourage autonomous inquiry by students. 


S3. 23 


Develop ways for specific utilization 

tng of both the processes and products of scientific 

inquiry. 


S3. 24 


Understand the planning and use of appr^riate 
classroom and laboratory management techniques. 


S3. 23 


Realize the need for various types of general 
instructional materials and specialized materials 
for science instruction. 
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S3 .00 


rOMPETENCf onunERNIHG SCIEUC8_^_SEII£SSH (coat.) 


Til* oroapactlva teacher of 


*].emant*rv school jBclence vllj; 


S3 .26 


Be able to apply suitable criteria 
selection of general instructional materials 

sS“.?iztd materials for science instruction. 


S3. 27 


Be awaro of the technological resources available 
! e a. orogramied textbooks, teaching 
machines, audio-visual aids, and resources unl^jue 
in science Instruction. 


S3. 28 


Be familiar with the sources of printed 

for reference and supplementary use, particula y 

•8 they apply to the teaching of science. 


S3 .29 


Be aware of safety practices appropriate to science 
teaching. 


Alternate 


Leamlne Mode^ 



Tha two unit prtte““lf probLly 

llfferent unit poatteat ahould ba auppla- 

ippropriata only o 05 woda B# (For tha ratlonala of 

»atad for atudanta Sl.j 

iMrnlnK oodas, ««« t»® aisc mm 



S 5 Moda A - Reading and Diicusalon 



»a. ...-M-'W 

Irtthod.- coM«*. RMd^. ^ Findtagi of 

for ..oh .«..••■ •" j“Tsj.;;.ss',^isr;tudi.. J. oi.. 

gSlSS-s‘:»sa ra 

lavala In tha alanentary achool. 
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S5 Mode B - Investigation 



This mode Is similar In execution to the Investigation in 
Unit S2 Mode B, but the subject investigated is different. The 
Investigator here formulates a hypothesis concerning children's 
science learning and designs a modest experimental study to test 
the hypothesis. In doing so, he must become acquainted with what 
is known about children's science learning, with other research 
studies related to the problem being Investigated, and with the 
design and analysis of an educational experiment. Upon completion 
of the in\;estigation, he prepares a report that meets criteria of 
acceptability for this type of research. The actual experimental 
testing of the hypothesis may be carried out in conjunction with 
the practicum in Unit S6. 



Unit S6 - Science Instruction 

This unit is a practicum experience in the teaching of elemen- 
taryschool science. The Unit S6 practicum for each student in 
the Teacher Education program has a duration of two to three weeks 
and takes place in the Clinical Setting. The unit provides the 
student, in the role of tutor or student teacher, with the opportunity 
to put Into practice his combined insights about science and children's 
learning. 

It must be emphasized that Unit S6 is a part of the prospective 
teacher's experiences in working with children in instructional 
situations and is set In the context of these other experiences. 

Hence, the comments elsewhere in this report regarding the functions, 
organization, and procedures of clinical experiences apply also to 
this practicum. The singular contribution of Unit S6 is that the 
subject matter taught here is in the area of science and that the 
teaching is directed toward the children's process of Intellectual 
discovery - the hallmark of the new elementary- school curriculum. 

Satisfactory completion of Unit S6 is assessed by the student 
In consultation with his adviser, who has observed some of the 
lessons in person or through recordings. If the initial pra^^ticum 
experience Is not satisfying to the student, be has the opportunity 
(and may be so counselled) to undertake a second practicum experience 
at an appropriate time. More than anyone else, the student, who 
will be teaching science to elementary- school children, must be 
satisfied and feel confident about this culminating unit of the 
Science Knowledge System. 
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197 




Ftpire No, 29 , Scheuatic for Science Module 
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APPENDIX P 



CONSULTANTS TO THE TEAK 



THE MODEL DESIGN TEAM 



ASSISTED BY 



Dr. Janes S. Ackelson, Jr., Superintendent, Keystone Oaks 

Dr. Wesley Becker, Consultant in Behavior Modification 

Miss Joanne Benedict, Graduate Student, Elementary Education 

Mr. Francis Benton, Mathematics Specialist 

Dr. Jack Birch, Associate Dean, School of Education 

Mr. David Bird, Lecturer, Elementary Education 

Dr* Thomas Burkhart, Principal, Pittsburgh 

Dr. Morris Cogan, Chairman, Teacher Education 

Mr. William Cole, Graduate Student, Elementary Education 

Dr. Shirley Davidson, Principal, Mt. Lebanon 

Dr. Donald Deep, Principal, Baldwln-Whltehall 

Dr. Donald M. Elchhom, Assistant Superintendent, Upper St. Clair 

Dr. William Engbretson, Professor, Higher Education, Temple University 

Dr. Harry R. Faulk, Superintendent, McKeesport 

Miss Grace Ferrero, Lecturer, Elementary Education 

Mr. Joseph Florl, Administrative Assistant, Elementary Education 

Dr. Ernest B. Fleishman, Project Director, Pittsburgh 

Mrs. Barbara Fredette, Lecturer, Art Education 

Dr. Robert Glaser, Director, Learning Research fie Development Center 
Miss Mary Agnes Good, Lecturer, Elementary Education 
Mrs. Theresa Gray, Mathematics Specialist 

Miss Clair Halverson, Consultant In Individualizing Social Studies 

Dr. J. Ernest Harrison, Assistant Superintendent, Baldwln-Whltehall 

Miss Joan Jacobson, Consultant In Behavior Modification 

Miss Betty Kapp, Secretary, Elementary Education 

Mr. James Kelly, Administrative Assistant, School of Education 

Dr. Leo Klopfer, Associate Professor, Elementary Education 

Mr. Joseph Lachowlcz, Consultant in Behavior Modification 

Mrs. Celia B. Lerman, Secretary, Elementary Education 

Mrs. Diane Ley, Mathematics Specialist 

Dr. Paul Masoner, Dean, School of Education 

Dr. James Mauch, Associate Professor, Education 

Mrs. Sharyn Miller, Secretary, Elementary Education 

Dr. Mary Molyneaux, Assistant Superintendent, Pittsburgh 

Dr. J. William Moore, Professor of Education, Bucknell University 

Mr. David O'Gorman, Media Assistant, Elementary Education 

Dr. Kathleen O'Keefe, Research Associate, Learning Research fit Development 

Center 

Dr. Herbert Olander, Professor, Elementary Education 

Miss Violet Prescott, Secretary, Elementary Education 

Dr. Lauren Resnlck, Research Associate, Learning Research fie Development 

Center 






204 



Dr, Maxine Roberts, Professor, Elementary Education 

Dr, James Schmunk, Assistant Superintendent, Churchill 

Dr. Ralph Scott, Teacher Education Coordinator, Pittsburgh 

Mrs, Dorothy Trachtenberg, Senior Secretary, Elementary Education 

Dr. Margaret Wang, Research Associate, Learning Research & Development 

Center 

Mrs. Barbara Weihrauch, Consultant on Publications 
Dr, John Yeager, Assistant Professor, Education 
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